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E a r l y  i n  1904 Dr J . A r n e t h ,  f rom  von L e u b e ’ s c l i n i c  a t  
W urzburg ,  p u b l i s h e d  a  c o n t r i b u t i o n  on t h e  N e u t r o p h i l e  Leu­
c o c y t e s  i n  I n f e c t i o u s  D i s e a s e s ,  v i z . :  "Die N e u t r o p h i l e n  
L e u k o z y te n  b e i  I n f e k t i o n s k r a n k h e i t e n * " ^
I n  t h i s  a r t i c l e  A r n e th  s t a t e s  t h a t  many of  t h e  e x i s t ­
i n g  i d e a s  o f  p o s i t i v e  and  n e g a t i v e  c h e m i o t a x i s  f o r  t h e  
n e u t r o p h i l e  p o l y m o r p h o - n u c le a r  l e u c o c y t e s  a r e  b a s e d  on 
f a l s e  c o n c e p t i o n s .  He s t a t e s  t h a t  t h e  d e s t r u c t i o n  o f
t h e  n e u t r o p h i l e  p o ly m o r p h o - n u c le a r  l e u c o c y t e s ,  w hich  o c c u r s  
i n  v a r y i n g  d e g re e  a c c o r d i n g  t o  t h e  s e v e r i t y  of t h e  i n f e c ­
t i o n ,  o r  i n t o x i c a t i o n ,  r e s i s t i n g  powers  of  t h e  o rg a n is m ,  
e t c . ,  p r o v i d e s  t h e  e x p l a n a t i o n  o f  t h e  phenomena o b s e r v e d .
He s t a t e s  f u r t h e r  t h a t  t h e  number o f  l e u c o c y t e s  
p r e s e n t  i n  t h e  b l o o d  i s  no c r i t e r i o n  a s  t o  t h e i r  a c t u a l  
c o n d i t i o n ,  norm al  o r  a b n o rm a l ,  b u t  t h a t  t h i s  i s  d ependen t  
upon t h e  c o n d i t i o n  of  t h e  n u c l e u s .
I n  a n o t h e r  c o n t r i b u t i o n ,  a l s o  i s s u e d  f rom  von Leubefe 
c l i n i c  a t  Wurzburg i n  1904 ,  v i z . :  "Zurn V e r h a l t e n  d e r  Neu­
t r o p h i l e n  L e u k o z y te n  b e i  I n f e k t i o n s k r a n k h e i t e n . " A r n e th  
r e i t e r a t e s  t h e  p o i n t s  o f  h i s  p r e v i o u s  p a p e r ,  and f rom  a  
s t u d y  of  t h e s e  p a p e r s ,  i t  would a p p e a r  t h a t  he  c o n s i d e r s
) "D eu tsch e  M e d i c i n i s c h e  W o c h e n s c h r i f t " ,  (XXX, N o .3, 
commenced i n  No. 2 ) .  B e r l i n  and L e i p s i c .
A lso  F o l i a  H a e m a to lo g ic a  I . 4 9 2 , a l s o  V I I .  83 .
"München M e d i c i n i s c h e  W o c h e n s c h r i f t " 1904.
L I .  1097 -  1102.
t h a t  t h o s e  n e u t r o p h i l e  p o ly m o r p h o - n u c le a r  l e u c o c y t e s  w i t h  
one o r  two n u c l e i  a r e  y ou n g e r  and l e s s  a b l e  t o  combat an 
i n f e c t i o n ,  t h a n  t h o s e  w i t h  more n u c l e i .
On t h i s  th e o r e m ,  he  c o u n te d  t h e  n u c l e i  o f  t h e  n e u ­
t r o p h i l e  p o ly m o r p h o - n u c l e a r  l e u c o c y t e s ,  and d i v i d e d  t h e s e  
l e u c o c y t e s  i n t o  5 c l a s s e s ,  a c c o r d i n g l y .
These  c l a s s e s  a r e  a s  f o l l o w s  : -  
C l a s s  I .  N e u t r o p h i l e  p o l y m o r p h o - n u c l e a r  l e u c o c y t e s  c o n ­
t a i n i n g  one n u c l e u s ;  t h e r e  a r e  t h r e e  s u b - d i v i s i o n s  
of  t h i s  c l a s s  -
(a )  M. m y e l o c y t e s .
(b)  W. l e u c o c y t e s  w i t h  a  s l i g h t l y  h o l l o w e d - o u t ,  o r
i n d e n t e d  n u c le u s*
(c )  T.  l e u c o c y t e s  w i t h  a  d e e p l y  i n d e n t e d  n u c l e u s .
C l a s s  I I »  N e u t r o p h i l e  p o l y m o r p h o - n u c le a r  l e u c o c y t e s
p o s s e s s i n g  two n u c l e i ;  t h e r e  a r e  t h r e e  sub ­
d i v i s i o n s  o f  t h i s  g roup  -
(a )  2K. n u c l e u s  i n  two p a r t s .
(b)  2S. n u c l e u s  i n  two l o o p - l i k e  p a r t s .
(c )  I K , I S .  n u c l e u s  w i t h  one of  ( a )  and one of  ( b ) .
C l a s s  I I I .  N e u t r o p h i l e  p o l y m o r p h o - n u c l e a r  l e u c o c y t e s
p o s s e s s i n g  t h r e e  n u c l e i ;  t h e r e  a r e  f o u r  sub ­




(c )  2K, I S .
(d)  28 ,  IK.
C l a s s  IV. N e u t r o p h i l e  p o l y m o r p h o - n u c le a r  l e u o o o j r t e s  
p o s s e s s i n g  f o u r  n u c l e i ;  t h e r e  a r e  f i v e  sub ­
d i v i s i o n s  o f  t h i s  c l a s s  -
(a )  4E.
(b)  48 .
(o)  3K, 1 8 .
(d)  38 ,  IK.
(e )  2K, 28 .
C l a s s  V. N e u t r o p h i l e  p o l y m o r p h o - n u c l e a r  l e u c o c y t e s  
p i t h  f i v e  or  more n u c l e i  ; t h e r e  a r e  f i v e  sub ­
d i v i s i o n s  o f  t h i s  c l a s s  -
(a )  5K.
(b) 4K, I S .
(c )  3K, 28.
(d)  4K, 28.
(e )  3K, 38.
P l a c i n g  t h e  numbers o b t a i n e d  by  t h i s  method of  
c o u n t i n g  i n  a  h o r i z o n t a l  row, b e g i n n i n g  on t h e  l e f t  w i t h  
C l a s s  I ,  and e n d in g  on t h e  r i g h t  w i t h  C l a s s  V . ,  he  fo rm ed 
what he  c a l l e d  t h e  N e u t r o p h i l i c  B lood  P i c t u r e .
ThAs f ro m  a  s e r i e s  o f  15 h e a l t h y  i n d i v i d u a l s  whose 
n e u t r o p h i l e  p o ly m o r p h o - n u c le a r  c e l l s  he c o u n te d  a s  d e s ­
c r i b e d ,  A r n e th  formed h i s  normal  n e u t r o p h i l e  b l o o d - p i c t u r e .
(Normales  N e u t r o p h i l e s  B l u t b i l d ) .
T h i s  a r r a n g e d  i n  h o r i z o n t a l  t a b u l a r  fo rm  i s
I . I I . I I I .
M. W. T .
0:  0 . 2 :  5
5 . 2 #
2K: 28:  I K , 18 
0 . 2 7 :  2 3 .4 6 :  1 1 .6
V /
3K: 38:  2K,1S: 2 8 , IK 
2 . 2 7 :  5 . 6 :  1 6 .6 6 :  1 6 .4
3 5 .3 3 # 4 0 .9 3 #
IV. V.
4K: 48:  3K,1 8 : 3 8 , 1K:2K,28 
3 . 8 : 0 . 0 7 :  6 . 4 :  1 . 6 :  4 .7 3
1 6 . 6 #
5K :4K ,18 :3K ,28 :4K ,28 :3K 38  
1 . 0 :  0 . 4 :  0 . 4 :  0 . 0 7 : 0 . 0 7
1 . 9 4 #
Or,  a s  A r n e th  s t a t e s ,  i n  ro u n d  num bers .
I . I I . I I I . IV. V.
5#. 35# . 41#. 17#. 2# .
T h i s  i s  h i s  Normal N e u t r o p h i l e  B lo od  P i c t u r e .
A r n e t h ’ s t e c h n i q u e  i s  a s  f o l l o w s :
The l e u c o c y t e s  a r e  en u m e ra ted  i n  t h e  o r d i n a r y  way by  means 
o f  t h e  T hom a-Ze iss  b l o o d - c o u n t i n g  a p p a r a t u s .
Then b l o o d - f i l m s  a r e  made, and t h e  d i f f e r e n t i a l  
n e u t r o p h i l e  p o ly m o r p h o - n u c le a r  l e u c o c y t e  c o u n t  i s  made, 
f o l l o w i n g  t h e  c l a s s i f i c a t i o n  g i v e n .  An o i l - i m m e r s i o n  
l e n s ,  and a  m ic r o s c o p e  w i t h  a  movable  s t a g e  a r e  u s e d ,  and 
100 n e u t r o p h i l e  p o ly m o r p h o - n u c le a r s  a r e  c o u n te d .  The
5 .
s t a i n  u s e d  f o r  t h e  b l o o d - f i l m s  was E h r l i c h ’ s t r i p l e  s t a i n  
The d e t a i l s  o f  t h i s  t e c h n i q u e  a r e  s e t  f o r t h  i n  a  
monograph p u b l i s h e d  by  A r n e th  i n  1 9 0 5 '  ' i n  which  he s e t s  
f o r t h  t h e  r e s u l t s  o f  f u r t h e r  work upon t h e  n e u t r o p h i l e  
p o l y m o r p h o - n u c l e a r  l e u c o c y t e s ,  w i t h  r e g a r d  t o  pu lm onary  
t u b e r c u l o s i s .
As t h e  t h r e e  p a p e r s  by  A r n e th  t o  w hich  I  have  
r e f e r r e d  a l l  d e a l  w i t h  t h e  same s u b j e c t ,  and  a r e  s im p ly  
c o n t i n u a t i o n s  of  each  o t h e r ,  i t  may be  c o n v e n i e n t  h e r e  
t o  summarise  t h e  f i n d i n g s  f rom  a l l  t h r e e ,  t o g e t h e r *  
Numerous d i s e a s e s  were i n v e s t i g a t e d ,  i n c l u d i n g  
pu lm onary  t u b e r c u l o s i s ,  pneum onia ,  v a r i c e l l a ,  m o r b i l l i ,  
mumps, and e ry th e m a  nodosum. In  a l l  o f  t h e s e ,  c o n s i d ­
e r a b l e  a l t e r a t i o n  of  t h e  n e u t r o p h i l e  b l o o d - p i c t u r e  t o o k  
p l a c e .  Even where t h e  t o t a l  l e u c o c y t e  c o u n t  was normal
t h i s  a l t e r a t i o n  sometimes o c c u r r e d .  T h e r e f o r e ,  t a k i n g  
i n t o  a c c o u n t  t h e  number o f  l e u c o c y t e s  p e r  cub .  mm. a lo n g  
w i t h  t h e  n e u t r o p h i l e  b l o o d - p i c t u r e ,  A r n e th  d e s c r i b e s  t h e  
f o l l o w i n g  c o n d i t i o n s ,  u s i n g  a  t e r m  " C y t o s i s " ,  (Ger* 
" Z y t o s e " ) ,  i n s t e a d  o f  l e u c o c y t o s i s .
I. H v n e r c v to s e n :  V erm ehr te  L e u k o c y te n z a h l .  ( I n c r e a s e d
l e u c o c y t e  c o u n t ) .
Die  L ungenschv / indsuch t  a u f  G ru n d lag e  K l i n i s c h e r  und 
E x p e r im e n t  e l 1 e r  h a m a t o l o g i s c h e r  U n te r s u c h u n g e n .
(Dr J o s .  A r n e t h ) .
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(a)  i B o h y p e r c y t o s e : m i t  n o rm a len n e u t r o p h i l e n  B l u t -
h i l d e .  (With normal, n e u t r o p h i l e  
b l o o d - p i c t u r e ) .
(b)  A n i s o h y p e r c y t o s e :  m i t  p a t h o l o g i s c h  v e r a n d e r t e n
n e u t r o p h i l e n  B l u t b i l d e .  (With a  p a t h o ­
l o g i c a l l y  a l t e r e d  n e u t r o p h i l e  b l o o d -  
p i c t u r e ) .
I I .  N orm ocy tosen :  Normale L e u k o c y t e n z a h l .  (Normal
l e u c o c y t e  c o u n t ) .
( a )  I s o n o r m o c y to s e ;  m i t  n o rm a len n e u t r o p h i l e n  B l u t ­
b i l d e .  (With  norm al  n e u t r o p h i l e  b l o o d  
p i c t u r e ) .
(b)  A n iso n o rm o c y to se :  m i t  p a t h o l o g i s c h  v e r a n d e r t e n
n e u t r o p h i l e n  B l u t b i l d e .  (With a
p a t h o l o g i c a l l y  a l t e r e d  b l o o d - p i c t u r e .
I I I .  H y p ocy tosen i  V e r m in d e r t e  L e u k o c y te n z a h l .
(D im in i sh e d  l e u c o c y t e  c o u n t ) .
(a )  I s o h y p o c y t o s e :  m i t  n o r malen n e u t r o p h i l e n  B l u t b i l d e .
(b)  A n i s o h y p o c y to s e :  m i t  p a t h o l o g i s c h  v e r a n d e r t e n
B l u t b i l d e .
A r n e th  c o n c l u d e s  t h a t  t h e  c o n d i t i o n  i n  most  i n f e c t i v e
d i s e a s e s  i s  a lw ays  an a n i s o  c y t o s i s ,  n e v e r  an
i s o  c y t o s i s .
I n  c a s e s  which  were u n f a v o u r a b l e ,  c l i n i c a l l y ,  f rom  
a  p r o g n o s t i c  v iew ,  he fo u nd  t h a t  t h e r e  was an i n c r e a s e
f ro m  norm al  i n  th e  number of  c e l l s  of C l a s s e s  I  and I I ,  
and a  d e c r e a s e  i n  t h e  number of t h o s e  i n  C l a s s e s  I I I ,  IV 
and V. T h is  a l t e r a t i o n  was g r e a t e r  o r  l e s s  a c c o r d i n g  
t o  t h e  s e v e r i t y  of  t h e  d i s e a s e ,  and was c a l l e d  by  A r n e th  
a  " d r i f t "  or  " d i s l o c a t i o n "  (V e r sc h ie b u n g )  t o  t h e  l e f t ,  and 
was i n t e r p r e t e d  b y  him a s  an i n d i c a t i o n  of  lo w e re d  r e s i s ­
t a n c e  on t h e  p a r t  o f  t h e  p a t i e n t  t o  t h e  d i s e a s e *
T h i s  h y p o t h e s i s  was s u p p o r t e d  b y  tho*  f a c t  t h a t  i f  
t h e  c a s e  improved c l i n i c a l l y ,  t h e  n e u t r o p h i l e  po lym orpho­
n u c l e a r  p i c t u r e  r e t u r n e d  t o  t h e  r i g h t #  I f  t h e  c a s e  
became w o rs e ,  t h e  d r i f t  o r  d i s l o c a t i o n  o f  t h e  p i c t u r e  went 
f u r t h e r  t o  t h e  l e f t .
These f i n d i n g s  he s t a t e s  t o  be  i n d e p e n d e n t  of  t h e  
t o t a l  l e u c o c y t e  c o u n t .
As an a i d  t o  p r o g n o s i s ,  and a  g u id e  i n  t h e r a p e u t i c s ,  
A r n e th  l a y s  g r e a t  s t r e s s  upon t h e  v a l u e  o f  h i s  d i f f e r e n ­
t i a l  n e u t r o p h i l e  p o l y m o r p h o - n u c le a r  l e u c o c y t e  e n u m e r a t io n ,  
and even g oes  so f a r  as  t o  s t a t e  t h a t  i f  t h e  n e u t r o p h i l e  
b l o o d - p i c t u r e  be  u n f a v o u r a b l e ,  i . e . ,  i f  i t  i s  d i s l o c a t e d  
t o  t h e  l e f t ,  t h e n  t h e  p r o g n o s i s  i s  c o r r e s p o n d i n g l y  g r a v e ,  
even where  c l i n i c a l l y  t h e r e  may be  no s i g n s  p o i n t i n g  t o  
t h a t  c o n c l u s i o n ,  and v i c e  v e r s a .
I n  one c a s e  o f  m i l i a r y  t u b e r c u l o s i s  he fo un d  t h a t  
n e a r l y  a l l  t h e  n e u t r o p h i l e  p o ly m o r p h o - n u c l e a r  l e u c o c y t e s  
b e lo n g e d  t o  C l a s s e s  I  and I I ,  and  rem a in e d  i n  t h e s e
8 .
c l a s s e s  a t  e v e r y  e x a m in â t i o n  t h r o u g h o u t  t h e  c o u r s e  o f  t h e  
d i s e a s e ,  t h e  p i c t u r e  becoming more and more d i s l o c a t e d  t o  
t h e  l e f t  as  t h e  f a t a l  end a p p ro a c h e d .
S p e c i a l  a t t e n t i o n  i s  drawn t o  t h e  f a c t  t h a t  i n  t h i s  
c a s e  t h e  o r d i n a r y  q u a n t i t a t i v e  l e u c o c y t e  e n u m e ra t io n  was 
norm al  a l l  t h e  t im e .
On t h e  o t h e r  h a n d ,  A r n e th  m e n t io n s  a  c a s e  of  t e t a n u s  
f o l l o w i n g  t r a u m a ,  i n  which t h e  n e u t r o p h i l e  b l o o d - p i c t u r e  
c o r r e s p o n d e d  t o  t h e  normal  a v e r a g e  even a f t e r  t h e  e x h i b i ­
t i o n  o f  T i z z o n i ’ s a n t i - t e t a n u s  serum*
A r n e th  i s  s t r o n g l y  o f  o p i n i o n  t h a t  t h e  methods  of  
b l o o d  e x a m in a t io n  i n  common u s e  do n o t  go f a r  enough .  He 
t h i n k s  t h a t  e v e r y  c a s e  s h o u l d  be i n v e s t i g a t e d  on t h e  l i n e s  
l a i d  down by h im ,  and t h a t  t h e  f i n d i n g s  so o b t a i n e d  a r e  of  
v e r y  g r e a t  v a l u e  f rom  t h e  p r o g n o s t i c  and t h e r a p e u t i c  
p o i n t s  of  v iew .
His  m ethod ,  how ever ,  on t h e  w h o le ,  h a s  b e en  a d v e r s e l y  
c r i t i c i s e d .  H is  a s su m p t io n  t h a t  t h e  c e l l s  o f  C l a s s e s  I  
and I I  a r e  y ou n g e r  t h a n  t h o s e  i n  C l a s s e s  I I I ,  IV and V h a s  
c a u se d  many t o  d i s a g r e e  w i t h  him*
On p .  66 o f  "The B lood"  by  G u l l a n d  and G o o d a l l  (1912:  
Wm.Green & Sons ,  E d in b u r g h  and London) i t  i s  s t a t e d  t h a t  
" t h e r e  i s  a  p r e t t y  g e n e r a l  ag reem ent  t h a t  any c l i n i c a l  
i n f o r m a t i o n  t h a t  can  be  g a i n e d  by  t h e  u s e  of  t h é s  method 
i s  n o t  commensurate  w i t h  t h e  t r o u b l e  i n v o l v e d " .  T h i s  a t
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f i r s t  s i g h t  seems a  somewhat h a r s h  c r i t i o i s m ,  f o r  no 
method o f  c l i n i c a l  r e s e a r c h  which  y i e l d s  v a l u a b l e  i n f o r ­
m a t io n  -  a s  A rn e th * s  u n d o u b t e d l y  d o es  -  can r e a l l y  be  
t e rm e d  w o r t h l e s s ,  however a rd u o u s  i t s  p e r fo rm a n c e  may b e .
I  do n o t  p ro p o s e  t o  d i s c u s s  h i s  t h e o r i e s  c o n c e r n i n g  
t h e  age and th e  r e s i s t i n g  powers o f  t h e  n e u t r o p h i l e  p o l y ­
m o r p h o - n u c l e a r  l e u c o c y t e s ,  a c c o r d i n g  t o  t h e  number o f  
t h e i r  n u c l e i .  Two p o i n t s  on w hich  I  s h o u ld  l i k e  t o  l a y  
e m p h a s i s ,  a f t e r  some e x p e r i e n c e  of  h i s  method, a r e  : -
(1)  W hatever  b e  t h e  e x p l a n a t i o n ,  t h e  d e g r e e  o f  s e v e r i t y  
of  c e r t a i n  d i s e a s e s ^  and t h e i r  p r o g n o s i s ,  a s  d e t e r m i n e d  
b y  A rn e th * s  m ethod ,  c o i n c i d e  w i t h  r e m a r k a b le  e x a c t n e s s  
w i t h  t h e  f i n d i n g s  a r r i v e d  a t  by  o r d i n a r y  c l i n i d a l  
m ethods^and  w i t h  f u t u r e  p r o g r e s s  o f  t h e  c a s e s .
(2)  The method i s  u n d o u b t e d l y  a r d u o u s .  I t  i s  in d e e d  
30 l a b o r i o u s  t h a t  i t s  p e r fo rm a n c e  a s  a  r o u t i n e  p i e c e  
o f  work i s  w e l l - n i g h  i m p r a c t i c a b l e  en a c c o u n t  o f  t h e  
t im e  r e q u i r e d *
I  have  t h e r e f o r e  so u gh t  t o  d e v i s e  a  method v/hich,  
b a s e d  on A r n e th * s  m ethod ,  i s  so s im p le  t h a t  i t  comes 
w i t h i n  t h e  c a t e g o r y  o f  r o u t i n e  c l i n i c a l  work ,  and a t  t h e  
same t im e  i s  a c c u r a t e  i n  i t s  f i n d i n g s .
T h e r e f o r e ,  my s o l e  o b j e c t i o n  t o  A r n e t h ' s  method i s  
t h a t  i t  i s  to o  c o m p l i c a t e d ,  ^and t o o  l a b o r i o u s ,  e v e r  t o  b e  
g e n e r a l l y  employed as  a  r o u t i n e  method of  e x a m in a t io n .
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My ovm e x p e r i e n c e  i s  t h a t  a l l  t h a t  sA  i s  n e c e s s a r y  
i s  t o  c l a s s i f y  t h e  n e u t r o p h i l e  p o l y m o r p h o - n u c le a r  l e u c o ­
c y t e s  i n  co lum ns ,  a s  d e s c r i b e d  ab ov e ,  b u t  o n ly  a c c o r d i n g  
t o  t h e  number o f  t h e i r  n u c l e i ;  t h a t  i s ,  t h e  s u b - d i v i s i o n s  
o f  t h e  v a r i o u s  c l a s s e s  d e s c r i b e d  b y  A r n e th ,  a r e  
u n n e c e s s a r y .
Some r e s u l t s  have  b e e n  p u b l i s h e d  by  S c h i l l i n g - T o r g a u  
on t h e  r e s u l t s  o b t a i n e d  f rom  a  s i m p l i f i c a t i o n  of  
A r n e t h ’ s method^ f o r  he  a l s o  fo u n d  t h e  o r i g i n a l  method t o o  
c o m p l i c a t e d .
T h i s  m ethod ,  w h i l e  somev/hat s i m p l e r  t h a n  Arneth* 
seems t o  me s t i l l  t o  be  t o o  cumbrous t o  b r i n g  i t  w i t h i n  
t h e  c a t e g o r y  of  c o n v e n i e n t  and r a p i d  methods  o f  r o u t i n e  
c l i n i c a l  e x a m in a t io n .
The t e c h n i q u e  employed by  S c h i l l i n g - T o r g a u  i s  a s  
f o l l o w s : -
The a i r - d r i e d  b l o o d - f i l m s  a r e  s t a i n e d  b y  P a p p sn -  
h e im ’ s method o f  combined May-Grunwald and Giemsa s t a i n ,  
t h e  f i l m  b e i n g  f i x e d  w i t h  t h e  May-Grunwald s o l u t i o n  f o r  
t h r e e  m i n u t e s .  Then an e q u a l  q u a n t i t y  o f  d i s t i l l e d  
w a t e r  i s  ru n  on, l e f t  f o r  one m in u te ^ a n d  t h e n  t h e  f i l m  
i s  r i n s e d .  Giemsa s t a i n ,  d i l u t e d , (10 d ro p s  t o  10 c u b ic  
c e n t i m e t r e s  o f  d i s t i l l e d  w a t e r )  i s  t h e n  p o u r e d  on,  l e f t
(4)  F o l i a  H a e m a to lo g ic a :  L e i p z .  1911 .  X I I .  I ,  p p .  130
-  177 .
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f o r  a t  l e a s t  15 m i n u t e s ,  r i n s e d  i n  d i s t i l l e d  w a t e r ,  
b l o t t e d  w i t h  f l u f f l e s s  b l o t t i n g  p a p e r ,  and d r i e d .  An
o i l - i m m e r s i o n  m ic ro s c o p e  w i t h  a  movable  s t a g e  i s  employed 
t o  make t h e  c o u n t ,  a c c o r d i n g  t o  t h e  c l a s s i f i c a t i o n  g i v e n  
below*
To my mind ,  t h i s  method o f  s t a i n i n g  i s  t o o  e l a b o r ­
a t e ,  f o r  t h e  p u r p o s e  r e q u i r e d ,  and i s  a  w a s te  o f  t i m e .  
J e n n e r * s  s t a i n  i s  much more c o n v e n i e n t ,  more r a p i d  i n  i t s  
a c t i o n ,  and g i v e s  b e t t e r  n u c l e a r  d i f f e r e n t i a t i o n .
I n  any method of c l i n i c a l  r e s e a r c h  i n t e n d e d  f o r  
r o u t i n e  work ,  s i m p l i c i t y  o f  t e c h n iq u e ^ w h e r e  p o s s i b l e ,  
s h o u ld  be  a  s i n e  qua n o n ; ,  and i t  i s  v e r y  p o s s i b l e  h e r e  
b y  t h e  u se  of  J e n n e r ' s  s t a i n .
S c h i l l i n g - T o r g a u  makes t h e  f o l l o w i n g  c l a s s i f i c a t i o n ,
(1) S e g m e n te d -H u c le a te  P o l y m o r p h o - n u c l e a r  l e u c o c y t e s ,  
t h o s e  w i t h  tw o ,  t h r e e ,  f o u r  o r  more s e p a r a t e  c lumps o f  
n u c l e a r  m a t t e r ,  u n i t e d  or  n o t  b y  t h r e a d s .
(2)  R o d -N u c le a te  P o ly m o r p h o - n u c l e a r  l e u c o c y t e s ,  t h o s e  
p o s s e s s i n g  a  r i b b o n - l i k e  n u c l e u s ,  w i t h o u t  any  marked 
n o d o s i t i e s .
(3)  J u v e n i l e  P o ly m c r p h o - n u c le a r  l e u c o c y t e s ,  t h o s e  w i t h  
an 8 - shaped  nucleus^ w i t h  t h e  ends  o f  t h e  8 t h i c k e n e d .  
Some of  t h e s e  fo rm s  may p o s s e s s  a  r e n i f o r m  n u c l e u s ,  
w i t h  t h e  i n d e n t a t i o n  d e ep .
(4)  M y e lo c y te s ;  t h e s e  a r e  s i m i l a r  t o  t h e  l a t t e r  c l a s s .
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b u t  a r e  a  l i t t l e  l a r g e r ,  have  a  s l i g h t l y  i n d e n t e d  
n u c l e u s ,  p o s s e s s  g r a n u l e s  i n  t h e  p la s m a ,  and have one 
(o r  more) n u c l e o l u s .
(5)  L a r g e  m o n o n u c le a r s ,  i n c l u d i n g  t h e  " t r a n s i t i o n a l "  and 
" h y a l i n e "  c e l l s .
(6) Lym phocy tes .
(7) B a s o p h i l e  c e l l s .  (Mast c e l l s ) .
(8)  E o s i n o p h i l e  c e l l s .
I t  i s  h e l d  t h a t  t h i s  method i s  much s i m p l e r  t h a n  
t h a t  o f  A r n e th ,  and g i v e s  e q u a l l y  a c c u r a t e  r e s u l t s .
H is  d e d u c t io n s  a r e ,  t h a t  i f  t h e  " p i c t u r e "  i s  d i s ­
p l a c e d  t o  t h e  l e f t ,  t h e r e  i s  r e g e n e r a t i o n  o f  l e u c o c y t e s  
( n e u t r o p h i l e s ) ;  i f  t o  t h e  r i g h t ,  d e g e n e r a t i o n  o f  n e u t r o ­
p h i l e s .  E x trem e  d i s p l a c e m e n t  t o  t h e  l e f t  i n d i c a t e s  
h y p e r p l a s i a  i n  t h e  bone  marrow.
I n  t h e  f o l l o w i n g  d i s e a s e s  i t  i s  fo u n d  t h a t  t h e  
b l o o d - p i c t u r e  i s  n o t  a l t e r e d :  v i z . ,  a p l a s t i c  an aem ia ,  
sometimes p e r n i c i o u s  an ae m ia ,  c h l o r o s i s ,  p s e u d o - l e u k a e m ia ,  
s p l e n i c  t u m o u rs ,  o r d i n a r y  tu m o u rs ,  and c h r o n i c  p r o t o z o a l  
d i s e a s e s .
Many a c u t e  i n f e c t i o u s  d i s e a s e s ,  e s p e c i a l l y  e n t e r i c  
f e v e r ,  and t u b e r c u l o s i s ,  d i s p l a c e  t h e  b l o o d  p i c t u r e  t o  t h e  
r i g h t .
S e p t i c  i n f e c t i o n s ,  su c h  a s  s e p t i c a e m i a s ,  a p p e n d i c i ­
t i s ,  s e c o n d a r y  i n f e c t i o n s  i n  t u b e r c u l o s i s ,  s c a r l a t i n a ,
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new g r o w t h s ,  pneum onia ,  and a c u t e  p r o t o z o a l  d i s e a s e s ,  
d i s p l a c e  t h e  p i c t u r e  t o  t h e  l e f t .  E x trem e  d i s p l a c e ­
ment t o  t h e  l e f t  i s  p ro d u c e d  by  v e r y  marked s e p t i c a e m i a ,  
and by  l e u k a e m i a .
I t  i s  h e l d  t h a t ^ n e g l e c t  t h e  e x a m in a t io n  of t h e  
l e u c o c y t e s  by  t h e  S c h i l l i n g - T o r g a u  method i s  a  g r e a t  m is ­
t a k e ,  a s  i t  i s  an i n d i c a t o r  for^ o r  a g a i n s t  ( a s  t h e  c a s e  
may b e )  o p e r a t i o n s ,  se rum t r e a t m e n t ,  t u b e r c u l i n , o r  X - r a y s .  
I t  i s  a l s o  c la im e d  t h a t  t h e  c o n d i t i o n  o f  t h e  p a t i e n t ,  a t  
t h e  t im e  o f  t h e  e x a m in a t io n ,  c an  be  a c c u r a t e l y  e s t i m a t e d  
by  t h i s  means,  and t h a t  im provem ent ,  r e t r o g r e s s i o n ,  o r  a  
s t a t i o n a r y  c o n d i t i o n  may be  d i a g n o s e d .  A l s o ,  r e l a p s e s  
may b e  f o r e t o l d ,  w i t h i n  l i m i t s *
W ith  a l l  t h e s e  c l a i m s  I  am i n  e n t i r e  a g re e m e n t .
W ith  t^ie method,  I  have  t h e  same f a u l t  t o  f i n d  a s  
w i t h  A r n e th * s ,  nam ely ,  t h a t  w h i l e  f o r  an i s o l a t e d  o b s e r v a ­
t i o n  t h e  method may b e  of s e r v i c e ,  f o r  o r d i n a r y  c l i n i c a l  
u s e  i t  i s  to o  cumbersome^ and t o o  l a b o r i o u s ,  th o u g h  n o t  t o  
t h e  same e x t e n t  a s  A r n e th * s  method.
One p o i n t  may be  o b se rv e d  he re*
I n  t h e  work by  S c h i l l i n g - T o r g a u  i t  i s  s t a t e d  t h a t  
many a c u t e  i n f e c t i o u s  d i s e a s e s ,  e s p e c i a l l y  e n t e r i c  f e v e r ,  
and t u b e r c u l o s i s ,  c a u s e  a  d i s p l a c e m e n t  of t h e  p i c t u r e  t o  
t h e  r i g h t .  Now i f  t h e s e  e x a m in a t io n s  be  made a s  I  have  
s u g g e s t e d ,  s o l e l y  w i t h  r e g a r d  t o  t h e  c o n d i t i o n  o f  th e
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n e u t r o p h i l e  p o l y m o r p h o - n u c le a r  l e u c o c y t e s ,  i t  w i l l  be  
foun d  t h a t  t h e  b l o o d - p i c t u r e  i s  d i s p l a c e d ,  and f r e q u e n t l y  
i n  no u n c e r t a i n  m anner ,  t o  t h e  l e f t .
The r e a s o n  of  t h i s  a p p a r e n t  d i s c r e p a n c y  i s ,  how ever ,  
c l e a r .  I n  t h e  f i r s t  i n s t a n c e  ( S c h i l l i n g - T o r g a u )  t h e  
e x a m in a t io n  i n c l u d e s  t h e  ly m p h o c y te s ,  i n  t h e  se c o n d ,  i t  
does  n o t .  Now i n  t h e s e  d i s e a s e s  c i t e d ,  o f  w hich  e n t e r i c  
f e v e r  and t u b e r c u l o s i s  a r e  s e l e c t e d ,  t h e r e  i s  a  l e u c o p e n i a ,  
b u t  a l s o  a  r e l a t i v e  l y m p h o c y t o s i s ,  a n d , a s  t h e  lym ph o c y tes  
a r e  p l a c e d  on t h e  r i g h t - h a n d  s i d e  of  t h e  " p i c t u r e " ,  when 
t h e  f i g u r e s  a r e  t a b u l a t e d  u n d e r  t h e i r  r e s p e c t i v e  h e a d s ,  i t  
s t a n d s  t o  r e a s o n  t h a t  t h e  p i c t u r e  i s  d i s l o c a t e d  t o  t h e  
r i g h t .
T h i s  s im p ly  im p r e s s e s  upon me t h e  d e s i r a b i l i t y  of  
a v o i d i n g  c o n f u s i o n  by  a d o p t i n g  a  method  which  i s  a t  once 
s i m p l e r  i n  i t s  c l a s s i f i c a t i o n ,  more u n i f o r m  i n  i t s  " d i s l o ­
c a t i o n s " ,  a n d ,  I  hope t o  b e  a b l e  t o  sho?/, a c c u r a t e  i n  i t s  
f i n d i n g s .
I  am c o n v in c e d  t h a t  t h e  same r e s u l t s  may be  o b t a i n e d  
f rom  a  s t u d y  o f  t h e  n e u t r o p h i l e  p o l y n u c l e a r s  a l o n e ,  
n e g l e c t i n g  e n t i r e l y  a l l  c e l l s  e x c e p t  t h e  n e u t r o p h i l e  
p o ly m o r p h o - n u c le a r  l e u c o c y t e s .
T h i s  e l i m i n a t i o n  s i m p l i f i e s  c o n s i d e r a b l y  t h e  l a b o u r  
and t im e  r e q u i r e d  i n  making an o b s e r v a t i o n ,  and th o u g h  
u n d o u b te d ly  i t  i s  most i n t e r e s t i n g  t o  n o t e  t h e  v a r i a t i o n s
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i n  t h e  numbers o f  t h e  o t h e r  c e l l s  i n  v a r i o u s  d i s e a s e s ,  
n e v e r t h e l e s s ,  i n  a  method d e s i g n e d  p r i m a r i l y  f o r  d i a g n o s ­
t i c  and p r o g n o s t i c  e n l i g h t e n m e n t , i t  i s  c o m p l i c a t i n g  t h e  
p r o c e d u r e ,  w i t h o u t ,  i n  my o p i n i o n ,  a f f e c t i n g  t h e  i n t e r ­
p r e t a t i o n s  o f  t h e  r e s u l t s ,  t o  do s o .
That  I  am n o t  a lo n e  i n  t h i s  o p i n i o n  i s  e v i d e n t  f ro m  
work p u b l i s h e d  by  Minor and R in g e r^ S )  i n  1 9 1 1 ,where  t h e  
c o n c l u s i o n s  drawn f ro m  t h e  s tu d y  of  t h e  b l o o d  b y  A rn e th * s  
method ( m o d i f i e d )  i n  a  s e r i e s  of one h u n d re d  c a s e s  of  
pu lm onary  t u b e r c u l o s i s  a r e  g i v e n .  They s t a t e  t h a t ,  
( u s i n g  t h e i r  m o d i f i e d  A rn e th * s  method)  " w i t h  i n c r e a s i n g  
e x p e r i e n c e  w i t h  t h i s  method we have be en  more and more 
f o r c e d  t o  b e l i e v e  t h a t ,  w h e th e r  o r  n o t  A r n e th  i s  r i g h t  i n  
h i s  v iew s  a s  t o  t h e  v i t a l i t y  o f  t h e  n e u t r o p h i l e s  of  one 
o r  two n u c l e i  a s  compared w i t h  t h o s e  o f  t h r e e ,  f o u r  o r  
f i v e  n u c l e i ,  t h e  f i n d i n g s  g o t t e n  by  such  c o u n t s  a g re e  
r e m a r k a b ly  w e l l  w i t h  t h e  c l i n i c a l  f a c t s ,  and t h a t  i n  h i s  
method we have  a  v e r y  u s e f u l  means o f  d raw ing  a  p r o g n o s i s  
i n  our  c a s e s  o f  pu lm onary  t u b e r c u l o s i s . "
F u r t h e r :  " I n  our  c a s e s  we have  fo u n d ,  w i t h  g r e a t ,  
b u t  n o t  c o m p l e t e ,  u n i f o r m i t y ,  t h a t  f a v o u r a b l e  c a s e s  show 
a  p i c t u r e  t e n d i n g  to w a rd s  t h e  r i g h t ,  u n f a v o u r a b l e  ones 
t e n d i n g  to w a rd s  t h e  l e f t ,  v e r y  much i n  p r o p o r t i o n  t o  t h e
( 5 ) «The American J o u r n a l  of  t h e  M ed ica l  S c i e n c e s "  (May 
1 9 1 1 ) ,  V o l .  GXLI. No. 5.
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f
s e v e r i t y  o f  t h e  c a s e ,  and  i t s  o u t lo o k  f o r  a  c u r e .  In  
advanced  and s e v e r e  c a s e s ,  w h e re ,  u n f o r t u n a t e l y ,  t h e  p r o g ­
n o s i s  i s  s u f f i c i e n t l y  e v i d e n t ,  t h e  p i c t u r e  i s  u n i f o r m l y  
v e r y  b a d .
"But i n  much l e s s  advanced  c a s e s  t h e  method o f t e n  
g i v e s  u s  g r e a t  a s s i s t a n c e ,  and th ro w s  u n e x p e c te d  l i g h t  
upon t h e  f u t u r e  c o u r s e .  Not o n ly  would an  u n f a v o u r a b l e  
p i c t u r e  i n  a  new c a s e ,  which  o t h e r w i s e  seemed f a i r l y  
f a v o u r a b l e ,  j u s t i f y  a  s t r o n g  s u s p i c i o n  of  i t s  o u t l o o k ,  
b u t  c h an g e s  i n  t h e  p i c t u r e  o c c u r r i n g  d u r i n g  t r e a t m e n t  can  
g i v e  u s  v a l u a b l e  h i n t s . "
W ith  r e g a r d  t o  t h e  t e c h n i q u e  employed,  t h e y  s t a t e  
t h a t  w h i l e  i t  i s  t im e -c o n s u m in g ,  i t  i s  n o t  d i f f i c u l t  t o  
anyone f a m i l i a r  w i t h  b l o o d  work .  The b l o o d - f i l m s  were  
made on s l i d e s ,  and a  t h i n  p o r t i o n  s e l e c t e d  f o r  c o u n t i n g ,  
so a s  t o  a v o id  s u p e r - i m p o s i t i o n  of  one l e u c o c y t e '  upon 
a n o t h e r .
The s t a i n  employed,  a f t e r  t r i a l  o f  W r i g h t ' s  s t a i n ,  
and E h r l i c h ' s  t r i - a c i d  s t a i n ,  was Jenner*  s, wh ich  was 
fo u n d  t o  g i v e  t h e  b e s t  n u c l e a r  d i f f e r e n t i a t i o n .
The sm ears  were a l l o w e d  t o  d ry  i n  t h e  and t h e n  
immersed i n  t h e  s t a i n i n g  f l u i d  f o r  3 m i n u t e s ,
A movable s t a g e  was employed,  and i n  e v e r y  c a s e  t j ie  
n u c l e i  o f  two h u n d re d  n e u t r o p h i l e s  were  c o u n te d ,  t h e  p e r ­
c e n t a g e s  b e i n g  c a l c u l a t e d  a c c o r d i n g l y .
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( I t  i s  t o  be  n o t e d  h e r e  t h a t  A r n e th  c o u n te d  o n ly  
one h u n d red  l e u c o c y t e s  i n  h i s  c a s e s , )
Minor and R in g e r  s t a t e  t h a t  t h e i r  c h i e f  d i f f i c u l t y  
i n  making t h e  c o u n t s  was t o  d e t e r m i n e  e x a c t l y  how many 
n u c l e i  a  g i v e n  l e u c o c y t e  c o n t a i n e d ,  i n  o r d e r  t o  c l a s s i f y  
i t  c o r r e c t l y ,  some c e l l s  b e i n g  fo u n d  whose n u c l e i  were 
n o t  c l e a r l y  s e p a r a t e d ,  o r  were  o n ly  p a r t i a l l y  s e p a r a t e d .  
They a c c o r d i n g l y  f o r m u l a t e d  t h e  f o l l o w i n g  r u l e s  f o r  
t h e i r  g u id a n c e
(1)  N u c l e i  c o n n e c te d  by  a  d i s t i n c t  i s th m u s  a r e  a lways 
t o  b e  c o u n te d  a s  one n u c l e u s ,
(2) N u c l e i  c o n n e c te d  o n ly  b y  a  t h r e a d  a r e  a lw ays  t o  be  
c o u n te d  a s  two n u c l e i ,
(3)  N u c l e i  c l e a r l y  s u p e r - im p o s e d  a r e  t o  be  c o n s i d e r e d
a s  s e p a r a t e  n u c l e i ,  b u t  i f  t h e  s u p e r - i m p o s i t i o n  i s  n o t  
d e f i n i t e ,  t h e  n u c l e i  a r e  n o t  t o  be  c o n s i d e r e d  a s  b e i n g  
s e p a r a t e .
These  r u l e s ^ o n  t h e  w ho le^ I  c o n s i d e r  t o  b e  a d m i r a b l e  
w ork ing  r u l e s .  Of c o u r s e ,  t h e  e s s e n t i a l  p o i n t  f o r  t h o s e  
who would s e e k  t o  d i s a g r e e  w i t h  them  i s ,  a s  Minor and 
R i n g e r  p o i n t  o u t ,  t h a t  a l l  c o u n t s  b e  done by  t h e  same 
sy s te m ,  f o l l o w i n g  t h e  same r u l e s ,  w h a te v e r  t h e y  b e ,  and 
p r e f e r a b l y ,  b y  t h e  same i n d i v i d u a l .
From t h e  a v e r a g e  of  t e n  h e a l t h y  men. Minor and R in g e r  
formed t h e  f o l l o w i n g  normal n e u t r o p h i l e  b l o o d - p i c t u r e .
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T h i s ,  a s  w i l l  b e  s e e n ,  d i f f e r s  somewhat f rom  A rn e th * s  
norm al  b l o o d - p i c t u r e ,  w h ich  shows more c e l l s  i n  C l a s s e s  
I  and I I  and  l e s s  i n  I I I ,  IV and V.
Minor and R in g e r  e x p l a i n  t h i s  by  s a y i n g  t h a t  t h e y  
have  c o u n te d  a s  m u l t i n u c l e a r , c e l l s  v/hich A r n e th  c o u n te d  
a s  mono- o r  b i -  n u c l e a r .
They do n o t  c o n s i d e r ,  how ever ,  t h a t  t h i s  d i f f e r e n c e  
v i t i a t e s  t h e  c o n c l u s i o n s  drawn f rom  t h e  c o u n t s ,  i n  e i t h e r  
c a s e .
I n  33# o f  t h e i r  c a s e s  Minor and R in g e r  made o r d i n a r y  
l e u c o c y t e  c o u n t s ,  a n d ,  on t h e  w h o le ,  fo u n d  th e m s e lv e s  a b l e  
t o  v e r i f y  t h e  s t a t e m e n t s  made b y  A r n e th ,  t h a t  t h e  d r i f t  o f  
t h e  p i c t u r e  t o  t h e  l e f t  i s  in d e p e n d e n t  o f  t h e  t o t a l  number 
of  l e u c o c y t e s ,  t h o u g h  t h e y  fo u n d  th a t^  s p e a k in g  g e n e r a l l y ,  
good b l o o d - p i c t u r e s  were  u s u a l l y  a s s o c i a t e d  w i t h  t h e  lo w e r  
l e u c o c y t e  c o u n t s ,  w h i l e  t h e  b a d  c a s e s  were  u s u a l l y  a s s o ­
c i a t e d  w i t h  t h e  h i g h e r  c o u n t s .
On t h e  w h o le ,  I  am i n c l i n e d  t o  a g re e  w i t h  A r n e th ,  
f rom  my own o b s e r v a t i o n s  on t h i s  p o i n t .
W ith  r e f e r e n c e  t o  A rn e th * s  s u b - d i v i s i o n s  o f  t h e  f i v e  
c l a s s e s  i n  h i s  b l o o d - p i c t u r e ,  I  a g r e e  h e a r t i l y  w i t h  Minor 
and R in g e r  when t h e y  s t a t e  t h a t  " s u c h  an e l a b o r a t e  sub ­
d i v i s i o n ,  w h i l e  g r e a t l y  i n c r e a s i n g  t h e  c o m p l e x i t y  of  t h e
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w o rk , does n o t ,  we b e l i e v e ,  b r i n g  c o m p e n sa t in g  a d v a n t a g e s ,  
and we t h i n k  t h a t  i t  can  be  n e g l e c t e d . "
As a  c o n v e n i e n t  method o f  r a p i d l y  com par ing  d i f f e r e n t
b l o o d - p i c t u r e s ,  A r n e th  added t h e  number of  t h e  c e l l s  i n
cm d
C l a s s e s  I  and I l / t o o k  as  h i s  " I n d e x " ,  t h e  p e r c e n t a g e  of  
t h e  number so o b t a i n e d  t o  t h e  whole  p i c t u r e ,  i . e . ,
5 + 35 as 40 p e r  c e n t .
Minor and R in g e r  added t h e  number o f  c e l l s  i n  
C l a s s e s  I  and I I ,  p l u s  t  of  t h e  number i n  C l a s s  I I I .
Thus t h e  i n d e x  f o r  A rn e th * s  norm al  p i c t u r e  b y  t h i s  method 
would b e  5 + 35 4 of  41 ■* 6 0 .5  p e r  c e n t ,  w h i l e  f o r  
t h e i r  own a v e r a g e  norm al  p i c t u r e  t h e  i n d e x  would be  
2 ,5  4 1 8 .2  4 o f  5 5 .6  *■ 4 8 .5  p e r  c e n t .
T h i s  i n d e x  a l t h o u g h  a d m i t t e d l y  a r b i t r a r y ,  i s  
recommended by  Minor and R in g e r  as  b e i n g  c o n v e n i e n t .  A 
g r a p h i c  c h a r t  i s  a l s o  recommended on w hich  d i f f e r e n t  
c o u n t s  may be  p l o t t e d .
I  s h a l l  r e f e r  t o  t h e  q u e s t i o n  o f  an i n d e x  a g a i n ,  
b u t  i n  t h e  meantime I  would p o i n t  o u t  t h a t  much u s e f u l  
i n f o r m a t i o n  can  be  o b t a i n e d  f rom  a  s im p le  c o m p a r iso n  of  
t h e  numbers  of  c e l l s  i n  t h e  v a r i o u s  c l a s s e s  w i t h o u t  
employing  an i n d e x  a t  a l l :  a n d , p a r t i c u l a r l y  where  a  s e r i e s  
o f  c o u n t s  h a s  b e en  made i n  a  c a s e ,  by  t h e  u s e  of  s p e c i a l  
c h a r t s .
Minor and R in g e r  c l a s s e d  t h e i r  s e r i e s  o f  c a s e s  o f
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pu lm onary  t u b e r c u l o s i s  f rom  t h e  c l i n i c a l  and p r o g n o s t i c  
p o i n t  of v iew ,  d i v i d i n g  them i n t o  good,  b a d ,  and v e r y  b a d  
c a s e s .  T a b u l a t i n g  t h e i r  h u n d re d  c a s e s  t h u s ,  t h e y  
fo u n d  t h a t  t h e  f i n d i n g s  o b t a i n e d  f ro m  t h e  b l o o d  exam ina­
t i o n s  c o i n c i d e d  w i t h  r e m a r k a b le  e x a c t n e s s  w i t h  t h e  o p i n i o n  
form ed on t h e  c a s e  f rom  t h e  c l i n i c a l  and p r o g n o s t i c  p o i n t  
o f  v iew .  Some c a s e s  w h ich  were  fo u n d  t o  g i v e  an 
u n f a v o u r a b l e  p i c t u r e ,  th o u g h  a p p a r e n t l y  d o in g  f a i r l y  w e l l  
c l i n i c a l l y ,  t e r m i n a t e d  f a t a l l y  a f t e r  v a r y i n g  p e r i o d s ,  
d u r i n g  which  some e x a c e r b a t i o n  of  t h e  d i s e a s e  o c c u r r e d ,  
o f  w h ic h ,  c l i n i c a l l y ,  no w a rn in g  h ad  b e e n  g i v e n .
S t r e s s  i s  l a i d  upon t h e  f a c t  t h a t  s m a l l  v a r i a t i o n s  
i n  s u c c e s s i v e  c o u n t s  sh o u ld  n o t  b e  c o n s i d e r e d  as  o f  
im p o r t a n c e .  A l s o ,  t h a t  t h e  c o u n t s  sh o u ld  n o t  f o l l o w  
t o o  soon upon e a c h  o th e r ,  b u t  s h o u ld  be  made a t  i n t e r v a l s  
o f  a t  l e a s t  2 m o n th s .  W ith  t h i s  s t a t e m e n t  a s  r e g a r d s  
pu lm onary  t u b e r c u l o s i s  I  am, on t h e  w h o le ,  i n  a g re e m e n t ,  
th o u g h  I  have  s e e n  c a s e s  i n  which  marked ch an g e s  o c c u r r e d  
i n  even  s h o r t e r  p e r i o d s  t h a n  one month, as  i n  one c a s e  
d e s c r i b e d  b y  Minor and R i n g e r .  W ith  r e g a r d  t o  o t h e r  
d i s e a s e s ,  where  p e r h a p s  even d a i l y  c o u n t s  h ave  b e e n  made,  
and e s p e c i a l l y  i n  c a s e s  o f  a c u t e  i l l n e s s ,  such  as  L obar  
Pneumonia ,  I  c o n s i d e r  t h a t  sm a l l  v a r i a t i o n s ,  e s p e c i a l l y  
i f  c o n s t a n t  in  one d i r e c t i o n  o r  t h e  o t h e r ,  a r e  o f  i m p o r t ­
ance as  i n d i c a t i n g  t h e  p r o g r e s s  o f  t h e  disease ,  and t h e
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manner i n  v/hich t h e  p a t i e n t  i s  s t a n d i n g  up t o  i t .
Minor and R in g e r  fo un d  t h a t  a  h a e m o p ty s i s  r a i s e d  
t h e  " in d e x "  o f  t h e  p a t i e n t ' s  p i c t u r e ^ a n d  e x p l a i n  t h i s  
r i s e  b y  s t a t i n g  t h a t  i t  i s  due t o  t h e  f o r m a t i o n  of many 
new l e u c o c y t e s ^ p r o d u c e d  by  t h e  h a em o rrh ag e .
F i n a l l y ,  t h e y  c o n s i d e r  t h a t  a  c a r e f u l  e x a m in a t io n  
o f  t h e  b l o o d  on t h e  l i n e s  i n d i c a t e d  by  them a f f o r d s  a  
v a l u a b l e  means o f  p r o g n o s i s  i n  c a s e s  of  pu lm onary  
t u b e r c u l o s i s .
They s t a t e  t h a t  t h e r e  have  b e e n  a  few c a s e s ,  b u t  
o n ly  a  sm a l l  m i n o r i t y ,  i n  v/hich t h e  method h a s  f a i l e d  
them. By t h i s  I  t a k e  i t  t h a t  t h e y  mean t h a t  t h e y  have  
se en  c a s e s  i n  w hich  t h e  i n t e r p r e t a t i o n s  made f rom  t h e  
b l o o d - p i c t u r e  a r e  n o t  i n  a c c o rd a n c e  wdth t h e  c l i n i c a l  
h a p p e n i n g s .  Whether  t h i s  i s  due t o  t h e  p i c t u r e  b e i n g  
a l t e r e d  i n  su ch  a  way as  t o  l e a d  them  a s t r a y  as  r e g a r d s  
t h e  p r o g n o s i s ,  o r  t o  t h e  p i c t u r e  n o t  b e i n g  a l t e r e d  s u f f i ­
c i e n t l y  t o  e n a b le  O tm c lu s io n s  t o  b e  drawn f ro m  i t ,  t h e y  
do n o t  s a y .  I  have  seen  c a s e s  ( t h o u g h  n o t  c a s e s  of 
pu lm o n a ry  t u b e r c u l o s i s )  i n  v/hich t h e  p a t i e n t  was v e r y  i l l  
i n d e e d ,  and y e t  t h e  n e u t r o p h i l e  b l o o d - p i c t u r e  d i d  n o t  v a r y  
much, i f  a t  a l l ,  f rom  t h e  n o rm a l .  These  c a s e s ,  how ever ,  
have  b e e n  v e r y  r a r e  i n d e e d ,  and a s  I have  s a i d ,  have  n o t  
b e en  c a s e s  o f  pu lm onary  t u b e r c u l o s i s .
In  c o n c l u s i o n ,  I would say  t h a t  I c o n s i d e r  t h a t  Minor
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and R i n g e r ,  a l though ,  l i m i t i n g  t h e i r  o b s e r v a t i o n s  t o  one 
d i s e a s e ,  have  made a  g r e a t  a d d i t i o n  t o  t h e  s c i e n c e  of  
haem a to lo g y  by  m o d ify in g  a  method of  b l o o d  e x a m in a t io n  
d e v i s e d  by  A r n e th ,  i n  such  a  way as  t o  b r i n g  i t  w i t h i n  
t h e  b o unds  of  o r d i n a r y  c l i n i c a l  w ork ,
Arneth* s m ethod ,  a s  I  have a l r e a d y  s t a t e d ,  i s  t o o  
e l a b o r a t e  f o r  p r a c t i c a l  g e n e r a l  u s e ,  and t h e  same may be  
s a i d  of  t h e  m o d i f i c a t i o n  by S c h i l l i n g - T o r g a u  ( a l s o  a l r e a d y  
r e f e r r e d  t o )  th o u g h  t h e  l a t t e r  i s  s i m p l e r  t h a n  A r n e th * s .  
The method of  Minor and R i n g e r ,  t h e n ,  w i t h  a  few 
s l i g h t  t i m e - s a v i n g  and l a b o u r - s a v i n g  m o d i f i c a t i o n s ,  i s  t h e  
method which I  have f o l l o w e d  i n  my i n v e s t i g a t i o n s .
Minor  and R in g e r  c o n f i n e d  t h e i r  o b s e r v a t i o n s  t o  
c a s e s  o f  pu lm onary  t u b e r c u l o s i s .  W hile  i n c l u d i n g  c a s e s  
o f  pulmonary  t u b e r c u l o s i s  i n  my s e r i e s  o f  o b s e r v a t i o n s ,  I  
have a p p l i e d  t h e  method t o  o t h e r  d i s e a s e s ,  a s  was done by  
A r n e th ,  and by  S c h i l l i n g - T o r g a u ,  by  t h e i r  r e s p e c t i v e  
m e th o d s ,  I  h o p e ,  t h e r e f o r e ,  t o  be  a b l e  t o  d e m o n s t r a t e  
a  method o f  b l o o d - e x a m i n a t i o n ^ t h e  p e r fo rm a n c e  of  v/hich i s  
n o t  l a b o r i o u s ,  and th e  d e t a i l s  of  which  a r e  n o t  d i f f i c u l t ,  
t o  anyone f a m i l i a r  w i t h  t h e  o r d i n a r y  methods o f  b l o o d -  
e x a m i n a t i o n ,  and i s  y e t  a  method w h ich ,  f rom t h e  p o i n t  
o f  v iew  of  p r o g n o s i s ,  i s  d i s t i n c t l y  an advance  on any of  
t h e  o r d i n a r y  a c c r e d i t e d  m e th o ds .
The method i s  as  f o l l o w s  : -
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I  s t r o n g l y  recommend t h e  u s e  of  c o v e r - s l i p s  in  
making t h e  b l o o d - f i l m s .  I  have u s e d  c o v e r - s l i p s  i n  a l l  
my o b s e r v a t i o n s ,  t h e  s i z e  b e i n g  ■§-" No. I ,  s q u a r e .  These  
a r e  p r e p a r e d  f o r  u se  a s  f o l l o w s :  -  an  o r d i n a r y  c y l i n d r i ­
c a l  u r i n e - g l a s s  i s  f i l l e d  w i t h  N i t r i c  A c id ,  i n t o  v/hich 
t h e  c o v e r - s l i p s  a r e  d ropped  i n d i v i d u a l l y .  They a r e
a l lo w e d  t o  r em a in  i n  t h i s  f o r  one m i n u t e ,  a f t e r  which  t h e  
N i t r i c  Ac id  i s  p o u red  b a c k  i n t o  t h e  b o t t l e ,  and a l l  t r a c e  
o f  i t  washed away by  f i l l i n g  t h e  u r i n e - g l a s s  w i t h  watery 
and i n v e r t i n g  i t ,  a f t e r  p l a c i n g  . the  pa lm  o f  t h e  hand  o ve r  
t h e  mouth ,  t h e  p r o c e s s  b e in g  r e p e a t e d  s e v e r a l  t im e s  u n t i l  
a l l  t r a c e  of  t h e  a c i d  i s  gone .  F i n a l l y ,  t h e  c o v e r - s l i p s  
a r e  p l a c e d  i n  a  sm a l l  w id e -n e c k e d  b o t t l e ,  i n  a b s o l u t e  
a l c o h o l ,  and o n ly  r e q u i r e  d r y i n g  w i t h  a  c l e a n  h a n d k e r c h i e f  
t o  b e  r e a d y  f o r  u s e .  T h is  method i s  s i m p l e ,  and g i v e s  
r e s u l t s  q u i t e  e q u a l  t o  t h o s e  of  more e l a b o r a t e  methods of  
p r e p a r a t i o n .
The b l o o d  i s  o b t a i n e d  f rom  t h e  l o b e  of  t h e  e a r ,  o r  
t h e  f i n g e r .  I n  a lm ost  a l l  my c a s e s  I  have  o b t a i n e d  i t  
f rom  t h e  l o b e  o f  t h e  e a r .  The e a r  ( o r  f i n g e r )  i s  g e n t l y  
c l e a n s e d  w i t h  m e t h y l a t e d  s p i r i t ,  a b s o l u t e  a lco h o l^  or  e t h e r .  
When t h e  s k i n  i s  p e r f e c t l y  dry^ a  p u n c t u r e  i s  made w i t h  a  
n e e d l e  -  one w i t h  a  s p e a r - s h a p e d  p o i n t  I  have fo u n d  most 
c o n v e n i e n t  -  and t h e  f i r s t  d rop  of  b l o o d  i s  g e n t l y  wiped 
away w i t h  c o t t o n - w o o l .  When a second  d rop  h a s
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a c c u m u la t e d ,  a d r i e d  c o v e r - s l i p  i s  d e p r e s s e d  on t o  i t ,  
c a r e  b e i n g  t a k e n  n o t  t o  t o u c h  t h e  s k i n  w i t h  t h e  c o v e r ­
s l i p ,  and t h e  c o v e r - s l i p ,  c h a r g e d  w i t h  i t s  d rop  of  b l o o d ,  
i s  t h e n  a l l o w e d  t o  drop on t o  a n o t h e r  c o v e r - s l i p ,  when 
t h e  d rop  im m e d ia te ly  b e g i n s  t o  s p r e a d  o u t .  When t h i s  
h a s  o c c u r r e d ,  t h e  two c o v e r - s l i p s  s h o u l d  be  s l i p p e d  
g e n t l y  and s t e a d i l y  a p a r t ,  c a r e  b e i n g  t a k e n  n o t  t o  p r e s s  
them t o g e t h e r ,  o r  t o  l i f t  one o f f  t h e  other^ i n  so d o in g .
When t h e  c o v e r - s l i p s  a r e  b e in g  a p p l i e d  t o  e ach  
o t h e r , t h e  a p p l i c a t i o n  s h o u ld  be  made i n  such  a  way t h a t  
t h e  c o r n e r s  of t h e  s q u a r e s  do n o t  c o i n c i d e ,  b u t  e ach  
c o r n e r  o f  one shou ld  be  o v e r l a p p i n g  t h e  c e n t r e  o f  a  s i d e  
of  t h e  o t h e r ,  so t h a t  a  s t a r - s h a p e d  a p p e a ra n c e  r e s u l t s *
By do in g  s o ,  when t h e  b l o o d  has  s p r e a d  ou t  b e tw een  them, 
t h e y  may be  s l i p p e d  a p a r t  e a s i l y ,  h o l d in g  t h e  c o r n e r s .
The s i z e  of  t h e  d rop  r e q u i r e d  can  o n ly  b e  e s t i m a t e d  by  
e x p e r i e n c e ,  b u t  when s p r e a d  out  t h e  f i l m  sh o u ld  c o v e r  
a lm o s t  t h e  whole of  t h e  c o v e r - s l i p ,  e v e n ly  s p r e a d ,  w i t h ­
ou t  h e a p in g - u p  a t  any p a r t ,  4 f  p o s s i b l e .
C o r n e t* s  f o r c e p s  may be  u se d  t o  h o l d  t h e  c o v e r - s l i p s ,  
and a r e  c o n v e n i e n t ,  b u t  a f t e r  some e x p e r i e n c e ,  t h e s e  may 
be  d i s p e n s e d  w i t h ,  as  t h e  c o v e r - s l i p s  can  be  h e l d  by  t h e i r  
c o r n e r s  o r  e d g e s ,  be tw een  t h e  f i n g e r s ,  w i t h o u t  s o i l i n g  
them. As a  m a t t e r  of f a c t ,  I  t h i n k  t h a t  i f  C o r n e t t s  
f o r c e p s  a r e  u s e d ,  t h e y  sh o u ld  be  d i s c a r d e d  when t h e  moment
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f o r  s l i d i n g  a p a r t  t h e  c o v e r - s l i p s  a r r i v e s ,  as  b e t t e r  
f i l m s  can be  o b t a i n e d  by  s l i d i n g  a p a r t  w i t h  t h e  f i n g e r s  
t h a n  w i t h  t h e  f o r c e p s .
The f i l m s  made, t h e n ,  a r e  r e a d y  f o r  s t a i n i n g .  The 
s t a i n  w hich  I  have  a d h e re d  t o  i s  TTenner’ s s t a i n .  T h is  
s t a i n  i s  u n d o u b te d ly  t h e  most  r a p i d ,  most c o n v e n i e n t ,  and 
s i m p l e s t  s t a i n  t o  u s e ,  and g i v e s  e x c e l l e n t  d i f f e r e n t i a t i o n  
o f  t h e  n u c l e i  o f  t h e  n e u t r o p h i l e  p o l y m o r p h o - n u c le a r  
l e u c o c y t e s .
I  t h e r e f o r e  recommend i t  i n  p r e f e r e n c e  t o  any o t h e r  
s t a i n ,  t h e  m a j o r i t y  o f  w h ic h ,  e s p e c i a l l y  Pappenheim*s and 
E h r l i c h ’ s ,  a r e  much more e l a b o r a t e  i n  t h e i r  t e c h n i q u e ,  
w h i l e  t h e  n u c l e a r  d i f f e r e n t i a t i o n  i s  n o t  more marked t h a n
w i t h  J e n n e r * s  s t a i n .  J e n n e r ’ s s t a i n ,  made by  C-rub ler ,
t h e n ,  i s  t h e  s t a i n  I  recommend.
My method of  u s i n g  i t  i s  as  f o l l o w s :  -  t h e  f i l m s
made a r e  a l l o w e d  t o  d r y  i n  t h e  a i r .  They sh o u ld  n o t  be  
h e a t e d ,  a s  c r e n a t i o n  and d i s t o r t i o n  o f  t h e  c o r p u s c l e s
a p t  t o  o c c u r .  The a i r - d r i e d  f i l m  i s  t h e n  p l a c e d  on a
smooth s u r f a c e ,  and tv/o or  t h r e e  d ro p s  o f  J e n n e r ' s  s t a i n  
dropped  on. Then t h e  p r e p a r a t i o n  i s  c o v e r e d  w i t h  a
P e t r i  c a p s u l e ,  which  I  f i n d  t o  be  v e r y  c o n v e n i e n t ,  t o
p r e v e n t  e v a p o r a t i o n ,  and a l lo w e d  t o  s t a i n  f o r  15 t o  30 
s e c o n d s .  Then t h e  f i l m  i s  s e i z e d  w i t h  C o r n e t* s  f o r c e p s ,  
and g e n t l y  r i n s e d  f o r  2 o r  3 se co n d s  i n  d i s t i l l e d  w a t e r ,
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a f t e r  which  i t  i s  d r i e d .  The most r a p i d  method of  d r y ­
in g  i s  t o  l a y  t h e  c o v e r - s l i p ,  f i l m  s i d e  up ,  on a  s o f t  
t o w e l ,  o r  p i e c e  of  b l o t t i n g  p a p e r ,  t o  remove t h e  w a t e r  
f rom t h e  u n d e r  s u r f a c e .  Then t h e  c o v e r - s l i p  i s  h e l d  
f i r m l y  by  t h e  e d g e s ,  be tw een  t h e  f i n g e r  and thumb of one 
han d ,  and t h e  e x c e s s  w a t e r  blown o f f  a t  once by  one o r  
two v i g o r o u s  p u f f s  of  t h e  b r e a t h .  T h is  c a u s e s  a lm o s t  
i n s t a n t a n e o u s  d r y i n g ,  and t h e  p r e p a r a t i o n  i s  r e a d y  f o r  
mount i n g .
The d i s t i l l e d  w a t e r  f o r  r i n s i n g  t h e  f i l m s  i n  s h o u l d  
be  k e p t  i n  a  sm a l l  w ide-m outhed  g l a s s  j a r ,  w i t h  a  s t o p p e r .  
The same w a t e r  may be  u se d  f o r  a  lo n g  t i m e ,  lo n g  a f t e r  i t  
h a s  become c o l o u r e d  w i t h  t h e  s t a i n ,  and^ i n  f a c t^  I  t h i n k  
i t  seems t o  g i v e  b e t t e r  r e s u l t s  when i t  i s  so c o l o u r e d  
t h e n  when f r e s h ,  so t h a t  when r e f i l l i n g  t h e  b o t t l e  I  p u t  
i n  one or  two d ro p s  of  t h e  s t a i n  a s  w e l l .
f i l m  s i d e  up.
When t h e  f i l m  i s  s t a i n e d  and d r i e d ,  I mount i t /  on 
a  m ic ro s c o p e  s l i d e ,  on a  d rop  of  ceda r-w ood  o i l ,  o r  w a t e r ,  
t h e  r e a s o n  f o r  t h i s  p r o c e d u r e  b e in g  t h a t  one may be  r e a d y  
t o  mount t h e  f i l m  b e f o r e  i t  h a s  d r i e d .  I f  s e v e r a l  a r e  
b e i n g  s t a i n e d  a t  t h e  same t i m e ,  t h i s  i s  a  v e r y  c o n v e n ie n t  
method of  w o rk in g ,  a s  t h e  f i l m  may be p l a c e d  on t h e  s l i d e  
a lm os t  d i r e c t l y  f rom  t h e  r i n s i n g  f l u i d  and a l l o w e d  t o  d ry  
t h e r e ,  w h i l e  o t h e r s  a r e  b e in g  s t a i n e d .  T h i s  i s  a l s o  an 
e con o m ica l  method,  a s  t h e  same s l i d e  can be u se d  p r a c t i c a l l y
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ad l i b i t u m ,  by  s im p ly  w ip in g  o f f  t h e  c o v e r - s l i p  when t h e  
e x a m in a t io n  i s  o v e r .  ' Of c o u r s e ,  sh o u ld  a  perm anent  
p r e p a r a t i o n  b e  d e s i r e d ,  t h e  o r d i n a r y  methods  of  m ounting  
must  be  employed.
The p o i n t  o f  my m ethod ,  t h e n ,  i s  i t s  r a p i d i t y .
Prom t h e  t im e  t h a t  t h e  f i l m  i s  r e a d y  f o r  s t a i n i n g ,  I  can  
p l a c e  i t  s t a i n e d ,  u n d e r  t h e  m ic r o s c o p e ,  r e a d y  f o r  exam ina­
t i o n ,  i n  one m in u t e .  T h is  r a p i d i t y  h a s ,  o f  c o u r s e ,  o n ly  
b e e n  a t t a i n e d  t o  by  c o n s i d e r a b l e  p r a c t i c e  and b y  numerous 
e x p e r i m e n t s ,  b u t  I  can  now w i t h  c o n f i d e n c e ,  recommend t h e  
method I  have  d e s c r i b e d .
The f i l m s  sh o u ld  be  made v e r y  c a r e f u l l y ,  a s  I  have  
f o u n d ,b y  making d i f f e r e n t  f i l m s  f rom  t h e  same c a s e ,  t h a t  
t h e  b e t t e r  t h e  f i l m ,  t h e  more a c c u r a t e  t h e  c o u n t ,  and t h e  
more e a sy  i t  i s  t o  p e r f o r m .  I t  may be  t h o u g h t ,  a s  o n ly
t h e  n e u t r o p h i l e  p o l y m o r p h o - n u c le a r s  a r e  b e i n g  o b s e r v e d ,  
t h a t  p o s s i b l y  a  t h i c k e r  f i l m  would e n a b l e  t h e  c oun t  t o  be 
made more q u i c k l y .  That  h a s  n o t  b e en  my e x p e r i e n c e ,  
w h ich  h a s ,  i n  f a c t  i n d i c a t e d  q u i t e  t h e  c o n t r a r y  t o  be  t h e  
c a s e ,  and I  would  a g a i n  l a y  em phas is  on th e  f a c t  t h a t  t h e  
b e t t e r  t h e  f i l m ,  t h e  e a s i e r  and t h e  more a c c u r a t e  t h e  
c o u n t •
To make t h e  c o u n t ,  a  m ic r o s c o p e  w i t h  an o i l - i& im e rs lo n  
l e n s ,  and a  movable  s t a g e ,  i s  r e q u i r e d .  I  have  u s e d  t h e  
o r d i n a r y  Z e i s s  V l 2  i n c h  o i l - im m e rs io n  l e n s ,  and I  would
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s u g g e s t  t h a t  t h e  e y e - p i e c e  he  n o t  t o o  p o w e r f u l ,  a s  a  v e r y  
s t r o n g  e y e - p i e c e  somewhat i m p a i r s  t h e  d e f i n i t i o n  of  t h e  
n u c l e i , a n d  p r o l o n g s  t h e  t im e  t a k e n  f o r  t h e  c o u n t ,  a s  
f e w e r  l e u c o c y t e s  a r e  v i s i b l e  i n  t h e  one f i e l d .
As r e g a r d s  t h e  d e t a i l s  of  t h e  a c t u a l  c o u n t in g *  I 
have  f o l l o w e d  Minor and R in g e r  i n  e n t i r e l y  n e g l e c t i n g  
t h e  s u b - d i v i s i o n s  of t h e  f i v e  main  c l a s s e s  o f  c e l l s  d e s ­
c r i b e d  by  A r n e th ,  and m o d i f i e d  by  S c h i l l i n g - T o r g a u .  Thus 
my n e u t r o p h i l e  b l o o d - p i c t u r e  i s  o b t a i n e d  b y  d i v i d i n g  t h e  
n e u t r o p h i l e  p o l y m o r p h o - n u c l e a r  l e u c o c y t e s  i n t o  5 c l a s s e s ,  
a c c o r d i n g  t o  t h e  number o f  t h e i r  n u c l e i .  ho a t t e n t i o n  
i s  p a i d  t o  t h e  shape  o f  t h e  n u c l e i ,  a s ,  f rom  a  c o m p a r is o n  
o f  t h e  r e s u l t s  o f  o b s e r v a t i o n s  on t h e  same c a s e s  by  th e  
m ethods  o f  A r n e th ,  and m y s e l f ,  I  have  fo u n d  t h a t  t h e r e  i s  
v e r y  l i t t l e  d i f f e r e n c e  b e tw e e n  them .  The method d e s ­
c r i b e d  by  S c h i l l i n g - T o r g a u  y i e l d s  somewhat d i f f e r e n t  
r e s u l t s ,  b u t  i t  must  be  remembered t h a t ,  by  t a k i n g  n o t e  
o f  o t h e r  t h a n  n e u t r o p h i l e  p o l y m o r p h o - n u c le a r  l e u c o c y t e s ,  
he  c o m p l i c a t e d  h i s  p i c t u r e .  As r e g a r d s  t h e  i n t e r ­
p r e t a t i o n s  t o  b e  drawn f rom  h i s  r e s u l t s ,  how ever ,  t h e r e  
i s  no r e a l  d i f f e r e n c e .
The c l a s s i f i c a t i o n  which  I  employ,  t h e n ,  i s  : -  
C l a s s  I .  n e u t r o p h i l e  p o l y m o r p h o - n u c l e a r  l e u c o c y t e s  
p o s s e s s i n g  one n u c le u s*
C l a s s  I I . n e u t r o p h i l e  p o l y m o r p h o - n u c le a r  l e u c o c y t e s
p o s s e s s i n g  tv/o n u c l e i .
C l a s s  I I I ,  n e u t r o p h i l e  p o l y m o r p h o - n u c l e a r  l e u c o c y t e s  
p o s s e s s i n g  t h r e e  n u c l e i .
C l a s s  IV. n e u t r o p h i l e  p o 1 ],mo rp  ho -  nu c 1 e a r  l e u c o c y t e s  
p o s s e s s i n g  f o u r  n u c l e i .
C l a s s  V. n e u t r o p h i l e  p o l y m o r p h o - n u c l e a r  l e u c o c y t e s  
p o s s e s s i n g  f i v e  o r  more n u c l e i .
T h i s  i s  s i m i l a r  t o  t h e  c l a s s i f i c a t i o n  employed b y  Minor 
and R i n g e r  i n  t h e i r  s e r i e s  o f  c a s e s  o f  pu lm on a ry  t u b e r ­
c u l o s i s .
T hese  c l a s s e s  a r e  a r r a n g e d  h o r i z o n t a l l y ,  b e g i n n i n g  
on t h e  l e f t  w i t h  C l a s s  I^ and e n d in g  on t h e  r i g h t  w i t h  
C l a s s  V.
I n  making t h e  c o u n t ,  I  have  o b s e r v e d  t h e  r u l e s  l a i d  
down by  Minor and R i n g e r ,  which, w h i l e  a r b i t r a r y ,  and 
p o s s i b l y  r e q u i r i n g  m o d i f i c a t i o n s  f o r  some -workers ,  seem 
t o  me t o  be  v e r y  s e r v i c e a b l e  g u i d e s .  F o r  c o n v e n i e n c e  
I  r e p e a t  them h e r e .
I .  N u c l e i  c o n n e c t e d  by  a d i s t i n c t  i s t h m u s  a r e  a lw ays  t o  
be  c o u n te d  a s  one n u c l e u s .
I I .  N u c l e i  c o n n e c t e d  o n ly  by  a  t h r e a d  a r e  a lw ays  t o  be
I
c o n s i d e r e d  a s  two n u c l e i .
I I I .  N u c l e i  c l e a r l y  s u p e r - im p o s e d  a r e  t o  be  c o n s i d e r e d  a s  
s e p a r a t e  n u c l e i ,  b u t  i f  t h e  s u p e r - i m p o s i t i o n  i s  n o t  
d e f i n i t e ,  t h e  n u c l e i  a r e  n o t  t o  be  c o n s i d e r e d  a s  b e i n g
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s e p a r a t e .
I n  t h i s  method o f  b l o o d  e x a m i n a t i o n ,  a s  i n  a l l  
s i m i l a r  m ethods  of c l i n i c a l  r e s e a r c h ,  t h e r e  h a s  a lw ays  
t o  be  c o n s i d e r e d  t h e  q u e s t i o n  of  t h e  p e r s o n a l  e q u a t i o n .
I  am c o n v in c e d  t h a t  i n  making t h e s e  c o u n t s  t h e  q u e s t i o n  
of  t h e  p e r s o n a l  e q u a t i o n  p l a y s  a  v e r y  sm a l l  p a r t ,  a s  i n  
t h e  m a j o r i t y  o f  c a s e s  t h e r e  i s  no d i f f i c u l t y  i n  d e t e r ­
m in in g  w h e th e r  a  p a r t i c u l a r  c e l l  c o n t a i n s  two^ o r  t h r e e ^  
n u c l e i .  I n  d o u b t f u l  c a s e s  one o b s e r v e r  might  say  t h a t  
i t  c o n t a i n e d  two n u c l e i ,  a n o t h e r  t h r e e .  So f a r , ho w ev er ,  
a s  t h e  i n t e r p r e t a t i o n  o f  t h e  r e s u l t s  i s  c o n c e r n e d , t h e r e  
i s  no d i f f e r e n c e , p r o v i d e d  t h e  same o b s e r v e r  makes t h e  
o b s e r v a t i o n s  e a c h  t i m e .
As I  have  s a i d ,  t h i s  a p p l i e s  t o  o t h e r  m ethods  o f  
c l i n i c a l  work ,  and t o  a  v e r y  s m a l l  e x t e n t  t o  t h i s  m ethod .
Though t h i s  m igh t  l e a d  t o  a  t r i f l i n g  d i f f e r e n c e  i n  
t h e  c o u n t s  of t h e  two o b s e r v e r s ,  t h e i r  i n t e r p r e t a t i o n s  
would n o t  d i f f e r ,  as  e a c h  o b s e r v e r  would  make t h e  same 
" m is t a k e "  ( a s  h i s  f e l l o w - w o r k e r  would c a l l  i t )  e v e r y  
t i m e .
T h e r e f o r e ,  w h i l e  l e s s  n e c e s s a r y  t h a n  i n  many o t h e r  
c l i n i c a l  m ethods  o f  r e s e a r c h ,  t o  e n s u r e  a b s o l u t e  a c c u r a r y  
t h e  c o u n t s  s h o u l d  b e  made^ a t  any  r a t e  i n  t h e  same c a s e ,  
a lv/ays b y  t h e  same i n d i v i d u a l .
A r n e th  c o u n te d  t h e  n u c l e i  o f  100 c e l l s  t o  fo rm  h i s
3 1 .
" p i c t u r e " .  Minor and R in g e r  c o u n te d  200.
I n  a lm o s t  a l l  o f  my c a s e s  I  c o u n te d  t h e  n u c l e i  o f  
200 c e l l s  f o r  e a c h  c o u n t ;  i n  t h e  r e m a i n d e r ,  t h o s e  of  
100 c e l l s .  As a  r e s u l t  o f  t h i s  e x p e r i e n c e ,  I  am o f  
o p i n i o n  t h a t  i t  i s  u n n e c e s s a r y  t o  c o u n t  t h e  n u c l e i  of  
more t h a n  100 c e l l s .
I n  many of  my e a r l i e r  c a s e s  I  made two s e p a r a t e  
c o u n t s  o f  t h e  n u c l e i  o f  100 c e l l s  i n  e a c h  c a s e ,  and 
found,  a s  a  r e s u l t ,  t h a t  any d i f f e r e n c e  w h ich  r e s u l t e d  
b e tw e e n  t h e  p e r c e n t a g e s  o b t a i n e d  f rom  e a c h  i n d i v i d u a l  
c o u n t ,  and t h e  p e r c e n t a g e  o b t a i n e d  by  s lu m p ing  them 
t o g e t h e r ,  and d i v i d i n g  b y  two,  was so t r i f l i n g  a s  t o  be  
n e g l i g i b l e .
As a  m a t t e r  of  f a c t ,  w h i l e  making a  c o u n t ,  by  t h e  
t im e  t h e  n u c l e i  o f  50 c e l l s  have  b e e n  e n um era ted ^ o n e  c an  
fo rm  a  f a i r l y  c o r r e c t  o p i n i o n  a s  t o  wrhether t h e  p i c t u r e  
w i l l  p r o v e  t o  be  f a v o u r a b l e  o r  u n f a v o u r a b l e ,  b u t  f o r  
c o m p a r i s o n s  of  d i f f e r e n t  c o u n t s  on t h e  same c a s e ,  t h i s  
ro u g h  e s t i m a t i o n  would n o t  be  s u f f i c i e n t ,  and  t h e  n u c l e i  
o f  a t  l e a s t  100 c e l l s  s h o u ld  be  c o u n t e d .  Where t h e
v a r i a t i o n  i n  t h e  p i c t u r e  i s  v e r y  s l i g h t ,  i t  i s  d e s i r a b l e  
t o  c o u n t  200 c e l l s .
I n  o r d e r  t o  o b t a i n  some s t a n d a r d  p i c t u r e  w i t h  w h ich  
t o  compare  t h e  abnormal p i c t u r e s ,  I  c o u n te d  t h e  n u c l e i  o f  
200 n e u t r o p h i l e  p o l y m o r p h o - n u c le a r  l e u c o c y t e s  i n  e ac h  o f
C a s e ___________________
A g e ____________ Disease.
N o . .
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3 2 .
20 norm al  i n d i v i d u a l s ,  and t o o k  as  my s t a n d a r d  normal  
p i c t u r e  t h e  a v e r a g e  o f  t h e s e .  T h is  i s  a s  f o l l o w s : -  
I .  I I .  I I I .  IV. V.
5^ .  33%. 40%. 18%. 4%.
T h is  p i c t u r e ,  t h e n ,  was u s e d  a s  a  s t a n d a r d  c ou n t  w i t h  
which  t o  compare abnorm al  p i c t u r e s .  I n  t h i s  r e s p e c t
I  would p o i n t  ou t  t h a t  i n  c l a s s e s  I I  and I I I  and t o  a  
l e s s  e x t e n t ,  IV, some v a r i a t i o n  i n  t h e  numbers  o f  t h e  
c e l l s  o c c u r s  i n  d i f f e r e n t  h e a l t h y  i n d i v i d u a l s ,  which  i s  
p r o b a b l y  due t o  t h e  f a c t  t h a t ,  n u m e r i c a l ly y  t h e  c e l l s  o f  
t h e s e  c l a s s e s  c o n s t i t u t e  t h e  g r e a t e r  p a r t  o f  t h e  p i c t u r e .  
The f i n d i n g s  i n  c l a s s e s  I  and V a r e  much more c o n s t a n t  
i n  h e a l t h y  i n d i v i d u a l s , a n d  any d e p a r t u r e  f ro m  norm al  
l i m i t s  i n  t h e s e  c l a s s e s  s h o u ld  be  v iew ed  w i t h  s u s p i c i o n .
I n  o r d e r  t o  compare v a r i o u s  " p i c t u r e s " ,  A r n e t h ,  and  
a l s o  Minor and R i n g e r ,  employed an " in d e x "  t o  w hich  I  h av e  
a l r e a d y  r e f e r r e d .  T h i s  in d e x  i s  n u m e r i c a l ,  and I  do n o t  
c o n s i d e r  i t  a  s a t i s f a c t o r y ,  o r  i m p r e s s i v e  m ethod  of  com­
p a r i n g  d i f f e r e n t  c o u n t s .
F a r  more s t r i k i n g  c o m p a r is o n s  may ^ e  made b y  p l a c i n g  
t h e  f i g u r e s  o f  t h e  v a r i o u s  c l a s s e s  on c h a r t s ,  and f o r  t h i s  
p u r p o s e  I  have  d e s i g n e d  s p e c i a l  c h a r t s .  On t h e s e ,  any 
im p ro v e m e n t .o r  d e t e r i o r a t i o n , i n  s u c c e s s i v e  p i c t u r e s  i s  
made much more m a n i f e s t  t h a n  i t  would  b e  b y  a  s t a t e m e n t  
t h a t  t h e  " in d e x "  h a s  i n c r e a s e d , o r  d e c r e a s e d .
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A ls o ,  s t r i k i n g  d e p a r t u r e s  f ro m  t h e  norm al  r e c e i v e  
on t h e s e  c h a r t s  t h e  p ro m in e n ce  w h ich  t h e i r  im p o r ta n c e  
d e s e r v e s .
A s t u d y  o f  t h e  c h a r t s  w h ich  i l l u s t r a t e  a l l  my 
c a s e s  w i l l  h e a r  ou t  t h e s e  c o n t e n t i o n s .
F o r  p u r p o s e s  o f  c o n t r o l s  when d e a l i n g  w i t h  o a s e s  
o f  d i s e a s e ,  o r d i n a r y  l e u c o c y t e  e n u m e r a t i o n s  w ere  made i n  
t h e s e  normal  c a s e s ,  by  t h e  T hom a-Z e iss  b l o o d - c o u n t i n g  
a p p a r a t u s ,  and t h e  r e s u l t s  were  fo u n d  t o  c on fo rm  t o  t h e  
a c c e p t e d  normal  number, i . e . ,  5 ,0 0 0  t o  9 ,0 0 0  p e r  c u b ic  
m i l l i m e t r e .  The a c t u a l  f i g u r e  o b t a i n e d  a s  t h e  a v e r ­
age o f  my 20 normal  c a s e s  was 7 ,8 0 0  o r ,  i n  ro u nd  num bers ,  
8 ,0 0 0 .
P r o c e e d i n g  on t h e  l i n e s  a l r e a d y  l a i d  down, I  have  
i n v e s t i g a t e d  t h e  b l o o d  i n  t h e  f o l l o w i n g  d i s e a s e s  -
Pulmonary  T u b e r c u l o s i s .
S y p h i l i s .
M a l ig n a n t  D i s e a s e .
L obar  Pneumonia .
S ro n c h o -P neu m o n ia .
Broncho-P neum onia  w i t h  Empyema.
B r o n c h i t i s .
P u e r p e r a l  S e p t i c a e m i a .
E n t e r i c  F e v e r .
M e a s l e s .
3 4 .
S c a r l e t  F e v e r .
S e c o n d a ry  Anaemia*
P e r n i c i o u s  Anaemia.
G e n e ra l  S e p t i c  P e r i t o n i t i s .
Acute  M a s t o i d i t i s  w i t h  M e n i n g i t i s .
C e r e b r a l  Abscess»
E r y s i p e l a s ,
G a l l - S t o n e s .
G a l l - S t o n e s  w i t h  Acute  S u p p u r a t i v e  C h o l e c y s t i t i s *  
P s o r i a s i s .
Myxoedema.
I s h a l l  c o n s i d e r  t h e  c a s e s  o f  Pu lm onary  T u b e r c u l o s i s  f i r s t .  
I  have  examined t h e  b l o o d  of  45 c a s e s  o f  t h i s  d i s e a s e ,  and  
have  d i v i d e d  th em  i n t o  3 c l a s s e s  -  
C l a s s  I .  U n f a v o u r a b le  C a s e s .
C l a s s  I I ,  S t a t i o n a r y  C a s e s .
C l a s s  I I I .  F a v o u r a b l e  C a s e s .
C l a s s  I .  U n f a v o u r a b l e  C a s e s .
I n  t h i s  c l a s s  t h e  r e s u l t s  a r e  v e r y  s t r i k i n g ,  marked 
d e p a r t u r e s  f ro m  t h e  norm al  p i c t u r e  t a k i n g  p l a c e .  Some 
o f  t h e  c a s e s  were o b v i o u s l y  u n f a v o u r a b l e  f ro m  t h e  t i m e  t h e y  
came u n d e r  o b s e r v a t i o n ,  w h i l e  some were  d o u b t f u l .  I n  
a l l  o f  them t h e  e x a m in a t io n  of  t h e  b l o o d  c a r r i e d  ou t  was 
o f  c o n s i d e r a b l e  v a l u e ,  a f f o r d i n g  i n  t h e  o b v i o u s l y  u n f a v ­
o u r a b l e  c a s e s  c o n f i r m a t i o n  of  t h e  c l i n i c a l  f i n d i n g s  a s
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r e g a r d e d  p r o g n o s i s ,  i n  t h e  somev;hat d o u b t f u l  c a s e s  s h e d ­
d in g  a  l i t t l e  l i g h t  upon an o u t l o o k  w h ich  was ,  p e r h a p s ,  
n o t  a l t o g e t h e r  c l e a r #
I n  a l l  t h e  c a s e s  t h e  o r d i n a r y  q u a n t i t a t i v e  e s t i m a ­
t i o n  o f  t h e  l e u c o c y t e s  was c a r r i e d  ou t  by  means o f  t h e  
T hom a-Ze iss  b l o o d - c o u n t i n g  a p p a r a t u s .
C ase :  F l o r e n c e  Cowlishaw. A e t .  21 .
Ho# 1# Advanced c a s e  o f  pu lm onary  t u b e r c u l o ­
s i s ,  p r o g r e s s i v e  i n  t y p e ,  o f  a b o u t  2 y e a r s*  d u r a t i o n #  
E x t e n s i v e  s o l i d i f i c a t i o n  was p r e s e n t  i n  b o t h  u p p e r  l o b e s  
of  t h e  l u n g s ,  and i n  t h e  a p i c e s  o f  b o t h  lo w e r  l o b e s ,  and 
a  l a r g e  c a v i t y  was p r e s e n t  i n  t h e  apex  o f  t h e  r i g h t  
u p p e r  l o b e .  From t h e  t im e  she came u n d e r  o b s e r v a t i o n ,  
on 8 - 6 - 1 2 ,  u n t i l  h e r  d e a t h , w h i c h  o c c u r r e d  on 1 5 - 1 - 1 3 ,  
t h e r e  was e v id e n c e  of  s e c o n d a ry  s e p t i c  i n f e c t i o n #  The 
t e m p e r a t u r e  was a lm ost  c o n s t a n t l y  h e c t i c ,  e x c e p t  f o r  a  
few days  o c c a s i o n a l l y , and i n  t h e  l a s t  few days o f  h e r  
l i f e #  By 11-8#12  e x c a v a t i o n  had  o c c u r r e d  i n  t h e  a p i c e s  
o f  t h e  r i g h t  lo w e r  and l e f t  u p p e r ,  lo b e s #  She had  an 
a t t a c k  of  l e f t  s i d e d  " d ry "  p l e u r i s y  a t  t h i s  t i m e , and on
1 1 - 8 - 1 2  t h e  b l o o d  was examined,  and t h e  f o l l o w i n g  p i c t u r e  
o b t a i n e d ,  -  
L e u c o c y t e s  p e r  cu b .  mm, =  1 0 , 0 0 0 .
D i f f e r e n t i a l  n e u t r o p h i l e  p o l y m o r p h o - n u c le a r  
l e u c o c y t e  e n u m e r a t io n  : -
Case . No.  
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I .  I I .  I I I .  IV. V.
69#  29# 2#  0#  0#
The p l e u r i s y  subs ided ,  i n  t h e  c o u r s e  of  a  week, and a  
second  c o u n t  was made on 2 1 - 1 0 - 1 2 ,  when t h e  f o l l o w i n g  
f i g u r e s  were  o b t a i n e d  -
L e u c o c y t e s  p e r  c u b ic  mm. =  1 0 , 0 0 0 .
D i f f e r e n t i a l  c o u n t
I .  I I .  I I I .  IV.  V.
6 1 ^  36^  2 . 5 ^  0 . 5 #  0 #
D ur ing  t h e  i n t e r v a l  be tw ee n  t h e  f i r s t  and seco nd  
c o u n t s  p a t i e n t  had  s t e a d i l y  become w o r s e ,  and a  t h i r d  
c o u n t  on 2 3 -1 2 -1 2  r e v e a l e d  t h e  f o l l o w i n g  p i c t u r e  -  
L e u c o c y te s  p e r  cub .  mm. =  1 1 ,0 0 0 .
D i f f e r e n t i a l  c o u n t  -
I .  I I .  I I I .  IV. V.
68# 30# 2#  0#  0#
D e a th  o c c u r r e d  on 1 5 - 1 - 1 3 .
The p o i n t s  t o  w h ich  I  would  s e e k  t o  draw a t t e n t i o n  
i n  t h i s  c a s e  a r e  -
(1)  The l e u c o c y t o s i s  p r e s e n t .  T h i s  I  t a k e  t o  be  t h e  
r e s u l t  of  t h e  s e c o n d a r y  s e p t i c  i n f e c t i o n  p r e s e n t .
(2)  The v e r y  marked d e p a r t u r e  f rom  normal  of t h e  
’’p i c t u r e ” , t h e  d i s l o c a t i o n  t o  t h e  l e f t  b e i n g  s t r i k i n g ,
( 3 ) The f a c t  t h a t  t h e  f i r s t  " p i c t u r e ” shows a  g r e a t e r  
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^  trcrx>.
S . I -  ? - / ^ =  /S ^ c - t r o
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i n  s p i t e  of  t h e  f a c t  t h a t  t h e  d i s e a s e  v/ag p r o g r e s s i v e ^
T h i s  I  c o n s i d e r  t o  b e  due t o  t h e  p l e u r i s y  f rom  w hich  she  
was s u f f e r i n g  a t  t h e  t im e  o f  t h e  f i r s t  c o un t  ( a s  I h ave  
se en  on s e v e r a l  o c c a s i o n s )  c a u s i n g  a  sudden  i n c r e a s e d  
d i s l o c a t i o n  o f  t h e  p i c t u r e  t o  t h e  l e f t ,  i . e .  u n f a v o u r a b l y .  
C ase :  Thos .  H i g g i n s .  A e t .  32 .
Ho. 2 .  Advanced c a s e  o f  pu lm o na ry  t u b e r c u l o s i s
a d m i t t e d  on 3 0 - 5 - 1 2 ,  c a v i t i e s  b e i n g  p r e s e n t  i n  b o t h  u p p e r  
l o b e s ,  5jnd c o n s o l i d a t i o n  i n  t h e  a p i c e s  o f  b o t h  l o w e r  
l o b e s .  T h e re  was a l s o  a  t u b e r c u l o u s  o r c h i t i s  and e p i ­
d i d y m i t i s  on t h e  r i g h t  s i d e .  The t e m p e r a t u r e ,  w h ich
had  b e e n  normal  f o r  some w eeks ,  became h e c t i c ,  and on 
2 2 - 8 - 1 2  e x a m in a t io n  of  t h e  b l o o d  r e v e a l e d  
L e u c o c y t e s  p e r  c u b . mm* =  9 ,0 0 0 .
L i f f e r n t i a l  c o u n t  -
I .  I I .  I I I .  IV. V.
51^ A0% 9% 0% o f
On 2 2 - 9 - 1 2 ,  t h e  d i s e a s e  p r o g r e s s i n g  r a p i d l y ,
L e u c o c y te s  p e r  cu b .  mm. =  1 5 ,0 0 0 .
And t h e  p i c t u r e  -
I .  I I .  I I I .  IV. V.
6 0^  37^  Vfo 0% 0%
T hree  days  l a t e r ,  he d i e d .
The p o i n t s  t o  be  n o t e d  i n  t h i s  a r e ; a g a i n ,
( l )  The marked d i s l o c a t i o n  t o  t h e  l e f t  o f  t h e  p i c t u r e ,
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and p r o g r e s s i v e l y  so .
(2)  The l e u c o c y t o s i s  p r e s e n t  i n  t h e  second c o u n t .  T h is  
may have  b e en  p a r t l y  t h e  t e r m i n a l  l e u c o c y t o s i s  o f  t h e  
m o r ib u nd ,  a s  t h e  temp, had  b een  normal  a t  t h e  t i m e ,  
f o r  2 d a y s ,  and rem a in e d  so u n t i l  j u s t  b e f o r e  d e a t h .  
C ase :  Annie  B a x t e r .  A e t .  14 y e a r s .
]^o. 3 ,  Advanced Pulm onary  T u b e r c u l o s i s ,  and
T u b e r c u lo u s  P e r i t o n i t i s *  Very  e m a c ia t e d  c h i l d ,  w i t h
h e c t i c  t e m p e r a t u r e .  A v e r y  l a r g e  c a v i t y  was p r e s e n t  i n  
t h e  l e f t  u p p e r  l o b e ,  and s o l i d i f i c a t i o n  i n  t h e  r i g h t  
u p p e r  l o b e .  The abdomen was s l i g h t l y  d i s t e n d e d ,
doughy,  and some f r e e  f l u i d  v/as p r e s e n t .  She was o b v i o u s ­
l y  s e r i o u s l y  i l l .
1 4 - 8 - 1 2 .  L e u c o c y te s  p e r  cu b .  mm. =  3 ,6 0 0 .
D i f f e r e n t i a l  c o u n t  -
I .  I I .  I I I .  IV. V.
51^ 40;^  Qfo x% o f
She became s t e a d i l y  w e a k e r ,  h e r  h e c t i c  c o n d i t i o n  became 
more p ro n o u n c e d ,  and she  s u f f e r e d  f rom  a b d o m ina l  p a i n  and 
d i a r r h o e a *
On 2 - 1 0 - 1 2  a  second  c o u n t  was made, and  t h e  f o l l o w i n g  
f i g u r e s  o b t a i n e d  -
L e u c o c y te s  p e r  c u b .  mm. =  8 ,0 0 0 .
I .  I I .  I I I .  IV. V.
6Zf 7>lf o f  Vf o f
Case N o
A  g c —c J /r ,^ .. Disease   
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On 9 - 1 0 - 1 2 ,  a  week l a t e r ,  she  died*
The p o i n t s  t o  be o b s e r v e d  i n  t h i s  c a s e  a r e  -
(1)  The l e u c o p e n i a  p r e s e n t  i n  t h e  f i r s t  c o ü n t .
(2) The marked d i s l o c a t i o n  t o  t h e  l e f t  o f  t h e  p i c t u r e ,  
and t h e  i n c r e a s e  i n  t h e  d i s l o c a t i o n  c o i n c i d e n t  w i t h  
t h e  advance  o f  t h e  d i s e a s e *
C a se :  David  S k e r r i t t .  Aet* 48 .
Do. 4* Advanced Pulm onary  T u b e r c u l o s i s .  Very
l a r g e  c a v i t i e s  were  p r e s e n t  i n  b o t h  l u n g s ,  i n v o l v i n g  
a lm o s t  t h e  whole  of t h e  u p p e r  l o b e s ,  and t h e  a p i c e s  o f  
t h e  l o w e r .  He had  b e e n  f a i r l y  f i t ,  b u t  g o in g  d o T O h i l l  
s l o w ly  f o r  some m on th s ,  when s u d d e n l y ,  8 weeks b e f o r e  
d e a t h ,  h i s  t e m p e r a t u r e ,  p r e v i o u s l y  n o r m a l ,  became h e c t i c ,  
and he  f a i l e d  r a p i d l y .
2 2 - 8 - 1 2 .  L e u c o c y t e s  p e r  c u b .  mm. — 1 0 ,0 0 0 .
P i c t u r e  -  I ,  I I .  I I I .  IV. V.
45f= 4&% 9% o f  o f
1 2 - 1 0 - 1 2 .  L e u c o c y t e s  p e r  c u b .  ran. =  9 , 0 0 0 .
I .  I I .  I I I .  IV. V.
56:^ 4 2 . 5 #  1 . 5 #  0#  0#
D ea th  o c c u r r e d  a  week l a t e r ,  19 -10-12*
The same marked and p r o g r e s s i v e l y  i n c r e a s i n g  d i s ­
l o c a t i o n  t o  t h e  l e f t  o f  t h e  p i c t u r e  i s  p r e s e n t ,  i n  t h i s  
c a s e ,  c o r r e s p o n d i n g  w i t h  t h e  i n c r e a s i n g  g r a v i t y  o f  th e  
p a t i e n t * s  c o n d i t i o n .
Case
Disease.
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C a se :  H a r r i e t  R ich a rdso n*  Aet* 34.
Ho. 5* Advanced Pulmonary T u b e r c u l o s i s .
F e e b l e ,  e m a c i a t e d  \voman, w i t h  t h e  h i s t o r y  o f  h a v in g  b e e n  
i l l  f o r  18 m o n ths .  B o th  u p p e r  l o b e s ,  and t h e  a p i c e s  
o f  b o t h  l o w e r  l o b e s  were v e r y  d u l l  t o  p e r c u s s i o n ,  and 
a c t i v e  e x c a v a t i o n  was p r e s e n t  i n  b o t h  u p p e r  l o b e s ,  a t
t h e i r  a p i c e s .  D ur ing  t h e  s h o r t  p e r i o d  i n  which  she
was u n d e r  o b s e r v a t i o n  h e r  t e m p e r a t u r e  was p e r s i s t e n t l y  
h e c t i c .  The p r o g n o s i s  was o b v i o u s l y  h o p e l e s s .  On 
t h e  day  o f  a d m i s s i o n ,  3 - 9 - 1 2 ,  t h e  b l o o d  was examined and 
t h e  r e s u l t s  were  -
L e u c o c y t e s  p e r  cub .  mm. — 8 ,0 0 0 .
D i f f e r e n t i a l  c o u n t ,  -
I .  I I .  I I I .  IV. V.
50^  4 4 . 5 #  5 . 5 #  0#  0#
A secon d  c o u n t  was made on 2 3 - 9 - 1 2 .
L e u c o c y t e s  p e r  c u b .  mm. =  7 ,6 00 #
D i f f e r e n t i a l  c o u n t  -  I .  I I .  I l l *  IV. V*
58% 59.5%  2,5%  Of, 0%
On t h e  f o l l o w i n g  d a y ,  2 4 - 9 - 1 2 ,  she d i e d .
The p o i n t s  t o  be  n o t e d  i n  t h i s  c a s e  a r e  -
( l )  As i n  t h e  p r e v i o u s  c a s e s ,  t h e  marked d i s p l a c e m e n t  
o f  t h e  p i c t u r e  t o  t h e  l e f t ,  i n c r e a s i n g  a s  t h e  f a t a l  
t e r m i n a t i o n  a p p ro a c h e d .  The i n c r e a s e  i s  marked i n  
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i n  C l a s s  I I I ,  w h ich  makes t h e  " d r i f t "  even more s t r i k i n g .
(2)  The low l e u c o c y t e  c ou n t  on t h e  day b e f o r e  d e a t h  
when one m igh t  e x p e c t  t h a t  t h e  l e u c o c y t o s i s  o f  t h e  
m or ibund  would have  commenced. Her v i t a l i t y  was 
v e r y  low on t h i s  day ,  and t h e  t e m p e r a t u r e  su b n o rm a l .
C a se :  Edward Dean. A e t .  29 .
Ho. 6 .  Advanced Pulmonary  T u b e r c u l o s i s .  T h is  
p a t i e n t  had  b e e n  d i s c h a r g e d  f rom  a  S a n a to r iu m  2 y e a r s  
b e f o r e ,  and had  b e e n  a t  home s i n c e ,  f a i r l y  w e l l ,  a p p a r ­
e n t l y .  On t h e  day b e f o r e  a d m is s io n  he  s u d d e n ly  had  a  
f a i r l y  p r o f u s e  h a e m o p t y s i s ,  and on th e  day o f  a d m i s s i o n ,  
a n o t h e r  s l i g h t  one .  E x t e n s i v e  c o n s o l i d a t i o n  was 
p r e s e n t  i n  b o t h  l u n g s ,  i n  t h e  R. i n v o l v i n g  t h e  upper^ 
m i d d l e , a n d  apex  of  lo w e r  lobes^  i n  t h e  l e f t ,  t h e  u p p e r  
h a l f  o f  t h e  u p p e r  l o b e .  I n  t h e  apex  o f  t h e  R. u p p e r  
l o b e  a  c a v i t y  was p r e s e n t ,  and a l l  oVer t h e  l o b e  numerous 
m o is t  iTales  were  p r e s e n t .  He came u n d e r  o b s e r v a t i o n  on 
1 0 - 2 - 1 3 ,  and on 1 1 - 2 - 1 3  h i s  b l o o d - e x a m in â t io n  r e v e a l e d  t h e  
f o l l o w i n g  -
L e u c o c y t e s  p e r  c u b .  mm. =  1 4 ,0 0 0 .
D i f f e r e n t i a l  c o u n t  -  I .  I I .  I I I .  IV. V.
40% 4 5 . 5 ^  1 2 . 5 ^  2% 0%
On t h e  e v e n in g  o f  t h e  day on w hich  t h i s  c o u n t  was made, 
a n o t h e r  h a e m o p ty s i s  o c c u r r e d ,  j u s t  o ve r  2 p i n t s  o f  b l o o d  
b e in g  m e a su re d .
4 2 .
On 2 5 - 2 - 1 3 ,  no h a e m o p ty s i s  h a v in g  o c c u r r e d  i n  t h e  i n t e r ­
v a l ,  t h o u g h  t h e  sputum was som etim es t i n g e d  w i t h  b l o o d ,  
a n o t h e r  c o u n t  was made -
L e u c o c y te s  p e r  cub .  mm. =  1 1 ,0 0 0 .
D i f f e r e n t i a l  c o u n t  -  I .  I I .  I I I .  IV, V,
50% 8% 1% 0%
On 2 8 -2 -1 3  a n o t h e r  l a r g e  h a e m o p ty s i s  o c c u r r e d ,  a b o u t  l- -^ 
p i n t s  b e i n g  m e a su re d .  T h i s  s u b s i d e d ,  and d u r i n g  i t s  
i n c i d e n c e  a n o t h e r  c o un t  was made and t h e  r e s u l t s  were  -  
L e u c o c y te s  p e r  cub .  mm. =  1 0 , 0 0 0 .
D i f f e r e n t i a l  c o u n t  -  I .  I I .  I I I .  IV. V.
4:5% 52% 5% 0% 0%
He n e v e r  r a l l i e d  f rom  t h e  h a e m o p t y s i s ,  and d i e d  9 h o u r s  
l a t e r ,  w i t h  a  r e c u r r e n c e .
T h is  c a s e  p r e s e n t s  s e v e r a l  i n t e r e s t i n g  f e a t u r e s ,  
t h e  f i r s t  b e i n g  t h e  e x t e n t  o f  t h e  d i s l o c a t i o n  of  t h e  
p i c t u r e  t o  t h e  l e f t .  Minor and R in g e r  p u b l i s h  a  c a s e  
i n  t h e i r  s e r i e s  of  pu lm onary  t u b e r c u l o s i s  where  a  haemo­
p t y s i s  c a u se d  a  sudden  a c c e s s i o n  t o  t h e  numbers  i n  c l a s s e s  
I  and I I .  U n f o r t u n a t e l y ,  i n  t h i s  c a s e ,  t h e  p a t i e n t  
came u n d e r  o b s e r v a t i o n  a f t e r  h a v in g  had  a  h a e m o p t y s i s ,  so 
t h a t  one c a n n o t  be  s u r e ,  b u t  I am i n c l i n e d  t o  t h e  o p i n i o n  
t h a t  i n  t h i s  c a s e  t h e  marked d i s l o c a t i o n  was p a r t l y  due
g
t o  t h e  haemoptysis . F o r ,  d u r i n g  t h e  s h o r t  p e r i o d  o f  h i s  
r e s i d e n c e ,  h i s  t e m p e r a t u r e  was p e ^ ^ s t e n t l y  s u b n o rm a l ,  and
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l a t t e r l y ,  he was n o t  d y in g  f rom pu lm onary  t u b e r c u l o s i s ,  
p e r  s e ,  b u t  f ro m  t h e  h a em o p ty s is*  To s u p p o r t  f u l l y  my 
t h e o r y  I s h o u l d  have  l i k e d  t o  have  s e en  a  f a l l  i n  t h e  
number o f  c e l l s  i n  G la s s  I  a t  any r a t e ,  i n  t h e  second  
c o u n t .  The l e u c o c y t o s i s  how ever ,  had  c e r t a i n l y  d im in ­
i s h e d ,  and I c o n c lu d e  t h a t  e i t h e r  t h e  e f f e c t s  o f  t h e  
h a e m o p ty s i s  on t h e  d i f f e r e n t i a l  n e u t r o p h i l e  po lym orpho­
n u c l e a r  l e u c o c y t e  c o u n t  i s  s lo w e r  i n  p a s s i n g  o f f  t h a n  i n  
t h e  c a s e  o f  t h e  q u a n t i t a t i v e  l e u c o c y t e  c o u n t  o r  t h a t  t h e  
i n c r e a s i n g  d i s l o c a t i o n  i s  t o  be  a c c e p t e d  a s  a  w a rn in g  o f  
f u r t h e r  h a e m o p ty s i s *  That  t h e  e f f e c t s  a r e  q u i c k l y  
e v i d e n t  i s  c l e a r  f rom  t h e  t h i r d  c o u n t ,  where t h e  d i s l o c a ­
t i o n  t o  t h e  l e f t  h a s  i n c r e a s e d ,  a l t h o u g h  t h e  h a e m o p ty s i s  
had n o t  p a s s e d  o f f  a t  t h e  t im e  of  t h e  e x am in a t io n *
C a se :  James T ru sw e l l*  Aet* 42*
ITo* 7 .  Advanced Pulmonary T u b e r c u l o s i s *  A v e r y  
l a r g e  c a v i t y  was p r e s e n t  i n  t h e  r i g h t  l u n g ,  i n v o l v i n g  t h e  
g r e a t e r  p a r t s  o f  t h e  u p p e r ,  m id d l e ,  and lo w e r  l o b e s ;  and 
i n  t h e  l e f t  u p p e r  l o b e  a  s m a l l e r  c a v i t y  was p r e s e n t ,  w i t h  
c o n s o l i d a t i o n  i n  t h e  apex  o f  t h e  l e f t  l o w e r  lo w e r  lobe*  
The t e m p e r a t u r e  was h e c t i c ,  e s p e c i a l l y  d u r i n g  t h e  l a s t  6 
weeks o f  h i s  l i f e *  A d m it ted  7-1 -13*
F i r s t  Count* 1 4 -1 -1 3 *  L e u c o c y te s  p e r  cub.mm. =  1 6 ,0 0 0 .
D i f f e r e n t i a l  c o u n t  -  I .  I I .  I I I .  IV. V.
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Second C o u n t .  2 1 - 1 - 1 3 .
T h i s  v/as made d u r i n g  an a t t a c k  of p l e u r i s y .
L e u c o c y t e s  p e r  c u b . mm. =  1 2 ,0 0 0 .
I .  I I .  I I I .  IV. V.
5 #  56% B% 2% 0%
T h i r d  C o u n t .  1 0 - 2 - 1 3 .
L e u c o c y t e s  p e r  c u b .  mm. =  1 4 , 0 0 0 .
I .  I I .  I I I .  IV. V.
38:^ 54% 1% 1% 0%
F o u r t h  C o u n t .  7 - 3 - 1 3 .
L e u c o c y t e s  p e r  c u b .  mm. =  1 6 ,0 0 0 .
I .  I I .  I I I .  IV. V.
4 6 . 5 #  45# 5# 3 . 5 #  0#
F i f t h  C o u n t .  1 7 - 3 - 1 3 .
L e u c o c y t e s  p e r  c u b .  mm. *» 1 4 ,0 0 0 .
I .  I I .  I I I .  IV.  V.
53# 43# 4# 0#  0#
On 5 - 4 - 1 3  he d ied*
The p e r s i s t e n t  l e u c o c y t o s e s  i n  t h i s  c a s e  I  a t t r i ­
b u t e  t o  t h e  s e c o n d a r y  i n f e c t i o n  p r e s e n t .  The o t h e r  
p o i n t s  t o  b e  n o t e d  a r e ,  a s  b e f o r e ,  t h e  marked d i s p l a c e ­
ment t o  t h e  l e f t  o f  t h e  p i c t u r e ,  becoming more marked a s  
t h e  c a s e  a p p r o a c h e d  t h e  f a t a l  t e r m i n a t i o n ,  and  t h e  com­
p a r a t i v e l y  sudden  d r i f t  t o  t h e  l e f t  a t  t h e  secon d  c o u n t ,  
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C a se :  John  K irkham , A e t .  45.
Ho. 8 .  Advanced Pulmonary T u b e r c u l o s i s  o f  a b o u t  
2 y e a r s ’ d u r a t i o n .  T e m p e ra tu re  h e c t i c ,  s t e a d y  p r o g r e s ­
s i o n  o f  t h e  d i s e a s e  t i l l  d e a t h .
2 7 - 1 2 - 1 2 .  L e u c o c y t e s  p e r  cub*mm. =  1 2 ,0 0 0 .
I .  I I .  I I I .  IV. V.
2 9 ^  6 4 ^  5^  2% 0%
2 0 - 2 - 1 3 .  L e u c o c y t e s  p e r  c u b .  mm. «  1 3 ,0 0 0 .
I .  I I .  I I I .  IV. V.
Z ë i  57^  \%  0 ^
1 5 - 3 - 1 5 .  L e u c o c y t e s  p e r  c u b .  mm. 1 1 ,0 0 0 .
I .  I I .  I I I .  IV. V.
Aa% A9% 0% Ofo
D ea th  o c c u r r e d  a  week l a t e r ,  2 2 - 3 - 1 3 .
When t h e  c o u n t  v/as made on 1 5 - 3 - 1 3  p a t i e n t  had  
p l e u r a l  f r i c t i o n  i n  t h e  r i g h t  s i d e ,  and t h e  sudden 
i n c r e a s e  i n  t h e  c e l l s  o f  C l a s s  I  a t  t h e  exp ense  of  t h o s e  
o f  t h e  o t h e r  c l a s s e s  i s  a t t r i b u t a b l e  p a r t l y  t o  t h i s  p l e u ­
r i s y .  The s t e a d i l y  i n c r e a s i n g  d i s l o c a t i o n  o f  t h e  
p i c t u r e  t o  t h e  l e f t  i n  a c c o rd a n c e  w i t h  t h e  p a t i e n t ’ s 
f a i l i n g  c o n d i t i o n ,  and t h e  d i m i n u t i o n  i n  t h e  f i n a l  l e u c o -  
c y t e s i s  a r e  t h e  p o i n t s  t o  be  o b s e r v e d  i n  t h i s  c a s e .
C a se :  Samuel Chadwick.  A e t .  53.
Ho. 9 .  Advanced pu lm onary  t u b e r c u l o s i s  o f  some
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46 *
f i r s t  o b s e r v a t i o n  was made on 2 0 - 1 1 - 1 2 ,  when he was a b l e  
t o  b e  up and a b o u t  o u t s i d e ,  d a i l y ,  tho u gh  f r a i l .  To­
wards  t h e  end o f  t h e  y e a r  he began  t o  f a i l  r a p i d l y ,  and 
s i g n s  o f  s e c o n d a r y  i n f e c t i o n  f ro m  w hich  he  had  b e e n
rem arkab ly^  r e l a t i v e l y  f r e e ,  became a p p a r e n t*
/
2 0 - 1 1 - 1 2 .  L e u c o c y t e s  p e r  cub .  mm. .= 7 ,0 0 0 .
I .  I I .  I I I .  IV. V.
29'fo 60fo 10% 1% 0%
2 1 - 1 2 - 1 2 .  L e u c o c y t e s  p e r  cub .  mm. =  8 ,0 0 0 .
I .  I I .  I I I .  IV. V.
31% 61% 7% 1% 0%
2 3 - 1 - 1 3 .  L e u c o c y t e s  p e r  c u b .  mm* =  1 1 ,0 0 0 .
I .  I I .  I I I .  IV. V.
40% 56% 4% 0% 0%
1 5 - 2 - 1 3 .  L e u c o c y t e s  p e r  c u b ic  mm. =  9 ,0 0 0 .
I .  I I .  I I I .  IV. V.
44% 55% 1% 0% 0%
Death  o c c u r r e d  on 1 8 - 2 - 1 3 ,  t h r e e  days a f t e r  t h e  l a s t  
c o u n t •
The m arked  and s t e a d i l y  i n c r e a s i n g  d i s l o c a t i o n  of 
t h e  p i c t u r e  t o  t h e  l e f t  i s  a p p a r e n t  i n  t h i s  f a t a l  c a s e ,  
and t h e  q u a n t i t a t i v e  l e u c o c y t e  e n u m e r a t io n  p e r  c u b .  mm. 
i s  a l s o  w o r th y  o f  n o t e .
C a se :  L i l i a n  Roe.  A e t .  23 .
Do. 1 0 .  Advanced Pulm onary  T u b e r c u l o s i s .
Case  N o. L Q .,
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4 7 .
C a v i t i e s  were p r e s e n t  i n  b o t h  l u n g s ,  and t h e  i l l n e s s  was 
s a i d  t o  have  f o l l o w e d  t h e  b i r t h  of  h e r  2nd c h i l d .  Tem­
p e r a t u r e  h e c t i c .
2 3 - 3 - 1 3 ,  L e u c o c y t e s  m# 1 1 ,0 0 0  p e r  c u b ,  mm.
I .  I I .  I I I .  IV. V.
52% 46^  2% Ofo 0%
1 5 - 4 - 1 3 . L e u c o c y t e s  9 ,0 0 0  p e r  c u b .  mm.
I .  I I .  I I I .  IV. V.
52% 447  ^ 4%: 0%, 0%
Ho a p p r e c i a t i v e  change  h a s  o c c u r r e d  i n  t h e s e  two 
c o u n t s .  She d i e d  on 1 5 - 4 1 - 1 3 .
C a se :  Emma Ja n e  H u r s t .  A e t ,  9 .
Ho, 1 1 .  Advanced Pu lm onary  T u b e r c u l o s i s .  T h is  
was a  c a s e  w h ic h ,  p r e s e n t i n g  o n ly  a  sm a l l  a r e a  of  c o n s o l i ­
d a t i o n  a t  t h e  ap ex  of t h e  l e f t  u p p e r  l o b e  on 6 - 1 2 - 1 2 ,  
advanced  r a p i d l y , u n t i l  on 1 7 - 3 - 1 3  l a r g e  c a v i t i e s  were 
p r e s e n t  i n  t h e  a p i c e s  of  b o t h  u p p e r  and lo w e r  l e f t  l o b e s ,  
and c o n s o l i d a t i o n  i n  t h e  apex  of  t h e  r i g h t  u p p e r  lobe*  
Pulmonary d i s i n t e g r a t i o n  p r o g r e s s e d  v e r y  r a p i d l y ,  and on 
2 8 -3 -1 3  a l l  t h e  l o b e s  o f  t h e  l u n g s  were  a f f e c t e d ,  b r e a k ­
ing down b e i n g  v e r y  r a p i d  i n  t h e  l e f t  u p p e r  l o b e .  The 
c h i l d  was b y  now v e r y  f e e b l e ,  showing s i g n s  o f  s e c o n d a r y  
i n f e c t i o n ,  and t h e  b r e a k i n g  down p r o c e s s  c o n t i n u e d ,  w i t h  
m arkedly  s w in g in g  t e m p e r a t u r e ^ u n t i l  d e a t h  o c c u r r e d  on
1 8 -4 -1 3 ,  E x a m in a t io n  o f  th e  b l o o d  on t h r e e  o c c a s i o n s *
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Leucocytes per cub. m.m. 
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4 8 .
gave t h e  f o l l o w i n g  r e s u l t s  -
1 2 - 3 - 1 3 .  L e u c o c y t e s  p e r  c u b .  mm. =  1 1 ,0 0 0 .
I .  I I .  I I I .  IV. V.
'oZ'fo A3% 5^ oi- 0%
3 0 - 3 - 1 3 .  L e u c o c y t e s  p e r  cub* mm. =  1 3 ,0 0 0 .
I .  I I .  I I I .  IV. V.
3 5 i  Z% o f  0%
1 0 - 4 - 1 5 .  L e u c o c y t e s  p e r  c u b .  mm. =  1 2 ,0 0 0 .
I .  I I .  I I I .  IV, V,
6 9^  31!^ o i  0% o i
One c a n n o t  b u t  be  s t r u c k  by  t h e  marked c h an g e s  p r e s e n t e d  
by  t h e s e  p i c t u r e s ,  t h e  d i s l o c a t i o n s  t o  t h e  l e f t  c o i n c i d ­
ing  w i t h ,  and i n c r e a s i n g  w i t h ,  t h e  r a p i d  advance  o f  t h e  
d i s e a s e ,  u n t i l  a t  t h e  l a s t  c o u n t  a l l  t h e  c e l l s  were 
g ro u ped  u n d e r  c l a s s e s  I  and  I I .
C a se :  B e n jam in  G r i c e .  Age 39.
Fo .  1 2 .  Pu lm onary  T u b e r c u l o s i s ,  T h i s  was a  
c a s e  i n  w h ich  e x c a v a t i o n  had  o c c u r r e d  i n  t h e  l e f t  u p p e r  
l o b e ,  and was a p p a r e n t l y  n o t  a d v a n c in g  r a p i d l y .  T here  
was o n ly  o c c a s i o n a l l y  a  r i s e  of  t e m p e r a t u r e ,  and t h a t  v e r y  
s l i g h t .
'
1 - 8 - ^ .  L e u c o c y t e s  p e r  c u b .  mm. — 4 ,4 0 0 .
I .  I I .  I I I .  IV. V.
zzi 5 Ai Z3i xi oi
Three days l a t e r ,  w i t h o u t  any f r e s h  s i g n ,  o r  symptom, he
Case _
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Leucocytes per cub. m.m.
/S '-U '-n , -  ^û -'cro-------------  j
4 9 .
d ie d  sudden ly*
I s h o u l d  n o t  e x p e c t  d e a t h  t o  o c cu r  so soon  i n  a  
c a s e  w h ich  y i e l d e d  t h e  above p i c t u r e ,  and am i n c l i n e d  t o  
t h i n k  t h a t  some o t h e r  c a u s e ,  p e r h a p s  c a r d i a c  f a i l u r e ,  
was r e s p o n s i b l e  f o r  h i s  d e a t h ,  w h ic h ,  as  I  have  s t a t e d ,  
o c c u r r e d  s u d d e n l y .
Case : E l i z a b e t h  T a y l o r .  A e t .  47 .
No. 1 5 .  Advanced Pulm onary  T u b e r c u l o s i s .  T h is  
p a t i e n t  was i l l  a t  home f o r  o v e r  6 months and was b r o u g h t  
u n d e r  o b s e r v a t i o n  i n  h o s p i t a l  i n  a  d y in g  c o n d i t i o n .
L a rg e  c a v i t i e s  were p r e s e n t  i n  t h e  a p i c e s  o f  b o t h  upper^  
and t h e  l e f t  lower^ lo b e^  t h e  r e s t  o f  which  was s o l i d .
There  was a b u nd an t  c o l l a t e r a l  c a t a r r h  and b r o n c h i t i s .
On a d m i s s i o n ,  1 5 - 4 - 1 3 ,  t h e  c o u n t s  were -  
L e u c o c y t e s  «  5 ,0 0 0  p e r  c u b .  mm.
I .  I I .  I I I .  IV. V.
1% Q% 0%
Pour days  l a t e r ,  1 9 - 4 - 1 3 ,  she d i e d .
The e x t r e m e l y  marked d i s l o c a t i o n  t o  t h e  l e f t  i s  t o  
be n o t e d  h e r e ,  a l s o ,  t h e  low l e u c o c y t e  c o u n t  p e r  cub.mm. 
Case :  Samuel W h i t t a k e r .  A e t .  39 ,
No. 14 .  Pu lm onary  T u b e r c u l o s i s  w i t h  P s o a s  A b s c e s s .  
This  c a s e  came u n d e r  o b s e r v a t i o n  on 3 - 9 - 1 2 ,  when t h e  l e f t  
upper l o b e  was t h e  s e a t  o f  an e x t e n s i v e  c o n s o l i d a t i o n ,  
s ig n s  of w h ich  were  a l s o  p r e s e n t  i n  t h e  apex  o f  t h e  r i g h t
A  g e  «^ ._?  Disease...









Leucocytes par cub. m.m. 
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Leucocytes per cub. m.m.
J ^ S ^ / 3  s  /A crvro
aL-fi ^ f ^ -  COf crcrx>
5 0 .
u p p e r  l o b e .  T h e re  was a l s o  a  r i g h ^ s i d e d  p s o a s  a b s c e s s  
which  had  r u p t u r e d  e x t e r n a l l y  3 months p r e v i o u s l y ,  and 
was s e c o n d a r i l y  i n f e c t e d .  The d i s e a s e ,  s low a t  f i r s t ,  
p r o g r e s s e d  r a p i d l y  l a t e r ,  and by  J a n u a r y  1913 ,  b o t h  
u p p e r  l o b e s  were  b r e a k i n g  down, a s  was a l s o  t h e  apex  t f  
t h e  l e f t  l o w e r  l o b e .  T h e  t e m p e r a t u r e ^ w h i c h  a t  f i r s t  
was b u t  s l i g h t l y  s o ,  was by  t h i s  t im e  m a rk e d ly  h e c t i c ,  
and t h e  p s o a s  a b s c e s s  was d i s c h a r g i n g  f r e e l y .  He d i e d  
on 7 - 4 - 1 3 .
The c o u n t s  a r e  a s  f o l l o w s  -
8 - 1 0 - 1 2 .  L e u c o c y t e s  p e r  c u b .  mm. =  8 ,0 0 0 .
I .  I I .  I I I .  IV. V.
20% 52% 26% 2%o 0%
2 0 - 2 - 1 3 .  l e u c o c y t e s  p e r  c u t .  mm. -, 1 0 ,0 0 0 .
I . I I . I II .  IV. V.
25 ;^  48% 25% 2% 0%
2 7 - 5 - 1 3 .  L e u c o c y t e s  p e r  c u t .  mm. =  1 2 ,0 0 0 .
I.  II .  ■ II I .  IV. V.
36^ 58% 4% 2% 0%
2 - 4 - 1 5 .  L e u c o c y t e s  p e r  o u t .  mm. =  1 0 ,0 0 0 .
I .  II .  I II .  IV. V.
5'!% 61% 2% 0% <y%
T h i s  c a s e  b r i n g s  o u t  c l e a r l y  s e v e r a l  p o i n t s .  The 
com parâ t i v e l y  t r i f l i n g  i n c r e a s e  i n  t h e  d i s l o c a t i o n  o f  t h e  
p i c t u r e  t o  t h e  l e f t  i n  t h e  two and a  h a l f  months which
Case











Leucocytes per cub. m.m.
J^S~~/~/3 =  /6^ Crtrx>.
51 •
e l a p s e d  b tew een  t h e  f i r s t  and seco n d  c o u n t s  c o r r e s p o n d e d  
w i t h  t h e  slow p r o g r e s s  of  t h e  d i s e a s e .  V/hen t h e  t h i r d  
count  i s  s t u d i e d  e v id e n c e  of a  m a rk e d ly  i n c r e a s e d  d i s l o ­
c a t i o n  t o  t h e  l e f t  i s  p r e s e n t ,  a l t h o u g h  t h e  p e r i o d  b e tw ee n  
i t  and t h e  seco n d  c o u n t  i s  o n ly  h a l f  o f  t h a t  be tw een  t h e  
f i r s t  and s e c o n d .  w a rn in g  o f  t h e  u l t i m a t e  end of
t h e  c a s e  v/as c l e a r l y  g i v e n ,  and t h e  c l i n i c a l  f a c t s  b o r e  
out t h e  c o r r e c t n e s s  o f  t h e  cou n ts*  A week l a t e r  t h e  
f i n a l  c o u n t  was made, and th o u g h  no s t r i k i n g  change  a s  i n  
t h e  p r e v i o u s  c o u n t  had  o c c u r r e d ,  s t i l l ,  what change  t h e r e  
was, had  u n e q u i v o c a b l y  i n c r e a s e d  t h e  d i s l o c a t i o n  t o  t h e  
l e f t .
Case : Mary E dw ards .  Aet* 14 .
H o .1 5 .  R a p i d l y  a d v a n c in g  Pulmonary  T u b e r c u lo ­
s i s .  T h i s  c a s e  came u n d e r  o b s e r v a t i o n  on 4 - 1 - 1 3 , w i t h  
t h e  h i s t o r y  o f  h a v in g  b e e n  i l l  f o r  a  month  w i t h  cough ,  
f e v e r i s h n e s s  and w a s t i n g ,  and t h e s e  symptoms v/ere s a i d  
t o  have  f o l l o w e d  an a t t a c k  o f  pneum onia .  She was t h i n  
and f l u s h e d .  Over t h e  l e f t  u p p e r  l o b e  of  t h e  l u n g s  
marked c o n s o l i d a t i o n  was p r e s e n t ,  and ove r  t h e  whole  l e f t  
lower  l o b e  t h e r e  were  s i g n s  o f  e o n s o l i d a t i o n  p r e s e n t ,  
though  l e s s  w e l l  m ark ed .  The t e m p e r a t u r e  was p y r e x i a l .  
5 -1 -1 3 .  L e u c o c y t e s  =  1 0 ,0 0 0  p e r  c u b .  mm.
I .  I I ,  I I I .  IV. V.
37^ 3^  <yfo
Case__
A g e .- /^ -
 No.
AS.'-h —/3 —___ 
ââ~~  ^  “ / 3 --------











Leucocytes per cub. m.m. 
e g f - ^ w / J  = r / ^  ^ rz ro ^
= / ^  crcro, 
S. S. — 4^ ^  OCrO
52 .
The d i s e a s e  c o n t i n u e d  t o  a d v a n c e ,  and th e  t e m p e r a t u r e  
was h e c t i c .
2 5 - 1 - 1 3 .  L e u c o c y t e s  =  1 6 ,0 0 0 .
I .  I I .  I I I .  IV. V.
i o f  49^  10% 0%
The t e m p e r a t u r e  now s u b s i d e d  f o r  a  week, b u t  r o s e  a g a i n ,  
and soon became even more h e c t i c  t h a n  b e f o r e *  E x ca v a ­
t i o n  was b e g i n n i n g  i n  t h e  apex  o f  t h e  l e f t  lo w e r  l o b e ,  
and c o n s o l i d a t i o n  had o c c u r r e d  i n  t h e  apex  of  t h e  r i g h t  
u p p e r  lob e*
2 8 - 2 - 1 3 .  L e u c o c y t e s  p e r  c u b .  mm. *. 1 1 ,0 0 0 .
I .  I I .  I I I .  IV. V.
48/J 0$
The d i s e a s e  c o n t i n u e d  t o  p r o g r e s s  r a p i d l y ,  and she d i e d  
on 2 6 - 4 - 1 3 .  By t h i s  t im e  she was e x t r e m e l y  e m a c ia t e d  
and c a v i t i e s  had  fo rm ed  i n  e v e ry  l o b e  o f  b o t h  l u n g s .  The 
c o u n t s  made a f t e r  t h a t  on 2 8 -2 -1 3  show a  s t e a d i l y  i n c r e a s ­
ing  d i s l o c a t i o n  t o  t h e  l e f t  -
2 0 - 3 - 1 3 .  L e u c o c y t e s  p e r  cub .  mm. =  1 2 ,0 0 0 .
I .  I I .  I I I .  IV. V.
58^ 44;^ 0% 0%
2 2 - 4 - 1 5 .  L e u c o c y t e s  p e r  cu b .  nun. =  9 ,0 0 0 .
I .  I I .  I I I .  IV. V.
62^ 38;^ o f  0%
6 days a f t e r  t h i s  l a s t  c o u n t  she d i e d .
Case . . . . t É L f Æ Æ < k . £ m ^ . , . .  No.
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Leucocytes par cub. m.m.
-  Ÿé
IS '- /o - /^  = ^  ü a-o
5 3 .
T h is  c a s e  shows t h e  s t e a d y  and r a p i d  i n c r e a s e  i n  
t h e  d i s l o c a t i o n  t o  t h e  l e f t  c o i n c i d e n t  w i t h  t h e  r a p i d  
advance  o f  t h e  d i s e a s e ,  u n t i l  i n  t h e  l a s t  c o u n t  a  d i s l o ­
c a t i o n  o c c u r s  w h ich  i s  r e m a r k a b l e .
C a se ;  I s a b e l l a  P r e e c e .  A e t .  37 .
No. 1 6 .  Advanced Pulm onary  T u b e r c u l o s i s .  T h i s
c a s e  came u n d e r  o b s e r v a t i o n  on 2 0 - 6 - 1 2 ,  when t h e r e  was 
c o n s o l i d a t i o n  i n  b o t h  u p p e r ,  and t h e  apex  o f  t h e  r i g h t  
l o w e r ,  l o b e s ,  w i t h  s l i g h t  d a i l y  e l e v a t i o n s  of  t e m p e r a t u r e .  
She became s t e a d i l y  w e a k e r ,  and t h i n n e r ,  and e x c a v a t i o n  
o c c u r r e d  i n  b o t h  u p p e r  l o b e s .
1 1 - 8 - 1 2  t h e  b l o o d  showed -
L e u c o c y t e s  p e r  cu b .  mm. =  9 ,0 0 0 .
I .  I I .  I I I .  IV. V.
5 0 . 5 #  4 0 . 5 #  9#  0#  0#
S h o r t l y  a f t e r  t h i s  c o u n t  was made a  p e r i o d  o f  warm sunny 
w e a th e r  s e t  i n ,  and  p a t i e n t ’s b e d  was w hee led  out  on t o  a  
b a lc o n y  d u r i n g  t h e  d a y .  The t e m p e r a t u r e  s u b s i d e d ,  h e r  
cough became l e s s  f r e q u e n t ,  she t o o k  h e r  f o o d  b e t t e r ^  and 
ap p e a re d  t o  b e n e f i t  by  t h i s  t r e a t m e n t .
1 5 - 1 0 - 1 2 .  L e u c o c y t e s  p e r  c u b .  mm. =  8 ,0 0 0 .
I .  I I .  I I I .  IV. V.
44# 45#  10#  1#  0#
For a  s h o r t  p e r i o d  improvement c o n t i n u e d  b u t  t h e r e a f t e r  
no f u r t h e r  g ro u n d  was g a i n e d ,  and she  became d i s c o n t e n t e d .
5 4 .
There  was a  r e c u r r e n c e  of  t h e  d a i l y  e l e v a t i o n  of  t e m p e r a ­
t u r e ,  she  coughed  more,  and t h e  l u n g  c o n d i t i o n ,  which 
a p p e a re d  t o  h ave  q u i e t e n e d  down somewhat w h i l e  she was 
a b le  t o  be  o u t  i n  t h e  open ,  showed s i g n s  of  p r o g r e s s i v e ,  
advance  a g a i n .  C a v i t i e s  were  now p r e s e n t  i n  a l l  t h e  
l o b e s  o f  t h e  r i g h t  l u n g ,  and t h e  one i n  t h e  l e f t  u p p e r  
l o b e  a p p e a re d  t o  b e  e x t e n d i n g .  She i n s i s t e d ,  a g a i n s t
a d v i c e ,  i n  b e i n g  removed home, and on t h e  day  o f  h e r  
d e p a r t u r e ,  2 1 - 1 2 - 1 2 ,  t h e  e x a m in a t io n  of t h e  b l o o d  
r e v e a l e d  -
21 - 1 2 - 1 2 .  L e u c o c y t e s  p e r  cub .  mm. =  1 1 ,0 0 0 ,
I .  I I .  I I I .  IV. V.
46;^ 50.5)^ 3 . 5 ^  0^  0%
T h is  c a s e  i s  o f  i n t e r e s t  i n  showing t h e  s l i g h t  
d r i f t  of  t h e  p i c t u r e  i n  t h e  seco n d  c o u n t ,  to w a rd s  t h e  
r i g h t , f ro m  t h e  ex t re m e  d i s l o c a t i o n  of  t h e  f i r s t  p i c t u r e  
t o  t h e  l e f t .  T h i s  improvement c o i n c i d e d  w i t h  t h e  
improvement  i n  t h e  p a t i e n t ’ s c o n d i t i o n ;  also^ th e  r e t u r n  
of t h e  d i s l o c a t i o n  to w a rd s  t h e  l e f t ,  e v i d e n t  i n  t h e  t h i r d  
count, c o i n c i d e d  w i t h  t h e  r e l a p s e  which  was i n  p r o g r e s s  
a t  t h e  t i m e .
Case!  L o u i s a  G-oy. A e t .  35#
No. 1 7 .  Advanced Pulmonary  T u b e r c u l o e i s .  The 
whole o f  t h e  l e f t  l u n g  e x c e p t  t h e  b a s e  of t h e  lo w e r  l o b e  
was s o l i d ,  and e x c a v a t i o n  was i n  p r o g r e s s  a t  th e  apex  o f
Case   N o.  ____________________________________
A ge  ___ D » g a g g .. _ .
f  (f — / ^ ---------
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/ -  /& =r ^crcr-D
^ - g - / g  =  /5 , crerO 
0-Vr6,
55
t h e  l e f t  u p p e r  l o b e .  T e m p e ra tu re  was u s u a l l y  e l e v a t e d  
a  l i t t l e  a t  n i g h t .
1 9 - 0 - 1 2 ,  L e u c o c y t e s  p e r  c u b .  mm. =  9 ,0 0 0 .
I .  I I .  I I I .  IV. V.
5Z,5% 10% 1.5% 0%
P a t i e n t  i n s i s t e d  upon b e i n g  removed home, a g a i n s t  a d v i c e ,  
t h e  f o l l o w i n g  day .
T h i s  was u n d o u b t e d l y  a  c a s e  i n  w h ich  t h e  p r o g n o s i s  
was g r a v e ,  and th o u g h  t h e  c a s e  was n o t  i n  i t s  t e r m i n a l  
p h a s e s ,  s t i l l  a  v e r y  c o n s i d e r a b l e  d i s l o c a t i o n  t o  t h e  l e f t  
of  t h e  p i c t u r e  h a s  o c c u r r e d .
C ase :  Annie  S m i th ,  A e t .  60 .
No. 18* Pulmonary  T u b e r c u l o s i s :  Double  A o r t i c
D i s e a s e .  T h i s  p a t i e n t  had  b e en  u n d e r  t r e a t m e n t  f o r
2 y e a r s  n o t  o n l y  f o r  h e r  pu lm onary  c o n d i t i o n  b u t  a l s o  f o r  
a t t a c k s  o f  p r a e c o r d i a l  p a i n  and d y sp n o e a .
The t e m p e ra t ik re  f o r  some t im e  was w i t h i n  normal  
l i m i t s ,  b u t  o c c a s i o n a l l y  t h e r e  were  p e r i o d s  o f  p y r e x i a ,  
h e c t i c  f o r  t h e  most  p a r t ,  and e s p e c i a l l y  a s  t im e  went on 
t h e s e  p y r e x i a l  a t t a c k s  were more f r e q u e n t .
2 - 1 - 1 5 .  L e u c o c y t e s  «= 9 ,0 0 0  p e r  cub* mm.
I .  I I .  I I I .  IV. V#
46% 46% 8% 0% 0%
7 - 5 - 1 5 .  L e u c o c y t e s  ss 1 3 ,0 0 0  p e r  c u b . nan.
I .  I I .  I I I .  IV. V.
49% 44%o 1%> 0% 0%
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1 0 - 4 - 1 5 .  L e u c o c y t e s  =  1 3 ,0 0 0  p e r  cub .  nan.
I .  I I .  I I I .  IV. V.
52^  46^  2% 0% (yfo
T h is  c a s e  shows t h e  s t e a d y ,  i f  g r a d u a l ,  i n c r e a s e  in  t h e  
d i s l o c a t i o n  t o  t h e  l e f t ,  c o i n c i d e n t  w i t h  t h e  g r a d u a l  
p r o g r e s s  o f  t h e  d i s e a s e .
The l e u c o c y t o s i s  p r e s e n t  a t  t h e  t im e  o f  t h e  second  
c o u n t  i s  due t o  t h e  c o u n t  h a v in g  b e en  made d u r i n g  a  
p y r e x i a l  p e r i o d ,  when t h e r e  was a  sudden i n r u s h  o f  t o x i n s  
i n t o  t h e  b l o o d  f ro m  t h e  s e c o n d a r y  i n f e c t i o n .
C a se :  J o s e p h  L e d g e r .  A e t .  57.
ITo. 19» Pulm onary  T u b e r c u l o s i s .  O l d - s t a n d i n g  
c a s e ,  w i t h  c a v i t i e s  i n  b o t h  u p p e r  l o b e s ,  and apex  o f  t h e  
r i g h t  l o w e r .  T e m p e r a tu r e ,  n o r m a l ,  when t h e  c a s e  f i r s t  
came u n d e r  o b s e r v a t i o n  on 1 5 - 3 - 1 3 .
1 5 - 3 - 1 3 .  L e u c o c y t e s  p e r  cub .  mm. — 8 , 0 0 0 .
I .  I I .  I I I .  IV. V.
Zb% 59% 15% 1% 0%
1 4 - 4 - 1 5 .  L e u c o c y t e s  p e r  c u b .  mm. =  9 , 0 0 0 .
I .  I I .  I I I .  IV. V.
'■9% 59% 12% 0% 0%
10 days b e f o r e  t h e  second  c o u n t  was made, p a t i e n t  had  a  
s l i g h t  r i s e  o f  t e n ^ e r a t u r e ,  and s i n c e  t h e n  t h e r e  h a s  b e e n  
a d a i l y  p y r e x i a ,  h e c t i c  i n  t y p e ,  and he h a s  n o t  b e e n  so 
w e l l .  Numerous m o is t  r a l e s  have  a p p e a r e d  i n  th e  l e f t
No. ,Æ -CP-.
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lo w e r  l o b e ,  and. t h e  i n c r e a s i n g  d i s l o c a t i o n  of  t h e  p i c t u r e  
t o  t h e  l e f t  a p p e a r s  t o  a g r e e  w i t h  t h e  c l i n i c a l  e v id e n c e  
t h a t  t h e  d i s e a s e  i s  a c t i v e l y  p r o g r e s s i n g *
C a se :  C o n s ta n c e  Broadhead* Aet* 14 .
No. 20* Advanced Pulmonary  T u b e r c u l o s i s .
I l l n e s s  d a t e s  b a c k  12 m o n ths .  On a d m i s s io n  1 7 - 3 - 1 3 ,  a  
v e r y  l a r g e  c a v i t y  was p r e s e n t  i n  t h e  l e f t  u p p e r  l o b e ,  and 
c o n s o l i d a t i o n  i n  t h e  apex  of  t h e  l e f t  l o w e r  l o b e .  A lso  
i n  t h e  apex  o f  t h e  r i g h t  u p p e r  l o b e ,  an a r e a  o f  c o n s o l i d a ­
t i o n  was p r e s e n t ,  T em p e ra tu re  was p y r e x i a l ,  and h e c t i c  
i n  t y p e .
On a d m i s s io n  1 7 - 3 - 1 3 .
L e u c o c y t e s  p e r  cub .  mm. =  8 ,0 0 0 .
I .  I I .  I I I .  IV. V.
bOfc 10% 0% 0%
The h e c t i c  c h a r a c t e r  o f  t h e  t e m p e r a t u r e  c o n t i n u e d ,  and 
s ig n s  of  e x c a v a t i o n  a p p e a r e d  i n  t h e  a p i c e s  o f  t h e  r i g h t  
u p pe r  and l e f t  l o w e r  l o b e s .
1 7 - 4 - 1 3 .  L e u c o c y t e s  p e r  cub .  mm. — 9 ,0 0 0 .
I .  I I ,  I I I .  IV. V.
4Z% 51^  6% 0% 0%
This  Case  shows t h e  p r o g r e s s i v e l y  i n c r e a s i n g  d i s l o c a t i o n  
to  t h e  l e f t  o f  t h e  p i c t u r e  of  a  c a s e  w h ich  f ro m  t h e  
c l i n i c a l  p o i n t  o f  v iew i s  v e r y  u n f a v o u r a b l e .
The i n c r e a s e  i s  c e r t a i n l y  n o t  m arked ,  b u t  i s  none
 N o. Æ / . .
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t h e  l e s s  p r e s e n t ,  and had  she rem a in e d  u n d e r  t h e  home 
c o n d i t i o n s  f rom  w hich  she  was b r o u g h t  t h e r e  i s  a  v e r y  
s t r o n g  p r o b a b i l i t y  t h a t  t h e  d i s l o c a t i o n  would have b e e n  
much more m arked .  N e v e r t h e l e s s ,  i n  s p i t e  o f  t h e  
f a v o u r a b l e  c i r c u m s t a n c e s  i n  w h ich  she  now i s  a s  r e g a r d s  
o p e n - a i r ,  d i e t ,  and n u r s i n g ,  t h e  d i s e a s e  i s  a d v a n c in g ,  
and h e r  p r o g n o s i s  i s  v e r y  g r a v e .
Case : W a l t e r  S t y l e s .  A e t .  26 .
No. 21» Pulm onary  T u b e r c u l o s i s .  T h i s  p a t i e n t  
had  b e e n  a c u t e l y  i l l  f o r  a b ou t  3 m onths ,  t h o u g h  he  had  
b e e n  a i l i n g  f o r  a b o u t  2 y e a r s  b e f o r e  coming u n d e r  o b s e r ­
v a t i o n  on 9 - 1 - 1 3 .  At t h a t  t im e  t h e r e  were  c a v i t i e s
i n  b o t h  u p p e r ,  and b o t h  lo w e r  l o b e s ,  w i t h  v e r y  p o o r  
b r e a t h - s o u n d s  e l s e w h e r e ,  and numerous m o is t  r â l e s  a l l  o v e r  
th e  c h e s t .  The t e m p e r a t u r e  was p y r e x i a l ,  and he was
v e r y  t h i n .
1 0 - 1 - 1 3 .  L e u c o c y t e s  1 1 ,0 0 0  p e r  c u b .  mm.
I .  I I .  I I I .  IV. V.
44^  i f ,  o f
The d i s e a s e  p r o g r e s s e d ,  t h e  symptoms became more m arked ,  
and t h e  p h y s i c a l  s i g n s  more e v i d e n t ,  and. more e x t e n s i v e .
He was o b v i o u s l y  a  v e r y  ad vanced  c a s e ,  and h i s  p r o g n o s i s  
was v e r y  g r a v e .  Two f u r t h e r  c o u n t s  were  made -  
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U S lt^  / 5  -  a-tr~a.
5 9 .
I .  I I .  I I I .  IV. V.
50^  4 3 , 5 #  5 . ^ ^
2 7 - 3 - 1 3 .  L e u c o c y t e s  p e r  cub .inn. ■» 1 3 ,0 0 0 .
I .  I I .  I I I .  IV. V.
6 if 7>if Zf of of
The r a p i d l y  i n c r e a s i n g  d i s l o c a t i o n  t o  t h e  l e f t  c o i n c i d e s  
w i t h  t h e  r a p i d  a d vance  of  t h e  d i s e a s e ,  and he i s  now 
f a i l i n g  r a p i d l y .
C a se :  Thomas W o o f . A e t .  57 .
Ho. 22 .  Pu lm onary  T u b e r c u l o s i s .  O l d - s t a n d i n g  
c a s e ,  showing s i g n s  o f  a d v a n c in g  d i s e a s e .  He came u n d e r  
o b s e r v a t i o n  on 2 0 - 2 - 1 3 ,  when c o n s o l i d a t i o n  was p r e s e n t  i n  
b o t h  u p p e r  l o b e s ,  w i t h  c a v i t i e s  a t  t h e  ex t rem e  a p i c e s .
Temp, n o r m a l .
2 0 - 2 e l 3 .  L e u c o c y t e s  p e r  cub .  mm. »  7 ,0 0 0 .
I .  I I .  I I I .  IV. V.
17:;? 67f  16 /? o f  o f
The t e m p e r a t u r e  r e m a in e d  norm al  f o r  some w eeks ,  t h e n  h i s  
cough became more f r e q u e n t ,  s i g n s  o f  c o n s o l i d a t i o n  a p p e a r ­
ed i n  t h e  apex  o f  t h e  l e f t  lo w e r  l o b e ,  and t h e  t e m p e r a ­
t u r e  became h e c t i c ,  t h o u g h  w i t h i n  low r e a c h e s *
I .  I I .  I l l ,  IV. V.
Z7f  7 i f  o f  Off o f
' fieV' CilI, rrryn.. — ^ Q O O
He i s  now w e a k e r ,  c o n f i n e d  t o  b e d ,  and c l i n i c a l l y ,  h i s  
p r o g n o s i s  i s  g loomy. The d i s l o c a t i o n  to w a rd s  t h e  l e f t
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h a s ,  a s  i s  s e e n ,  m a rk e d ly  i n c r e a s e d .
Case : Ann H a le .  & e t . 38 .
Ho. 2 3 » Pulmonary T u b e r c u l o s i s .  T h is  p a t i e n t  
v/as u n d e r  t r e a t m e n t  d u r i n g  November and December, 1912 ,  
and went  home a g a i n s t  a d v i c e .
She r e t u r n e d  on 1 1 - 3 - 1 3 ,  v e r y  e m a c i a t e d ,  w i t h  
sw ing ing  t e m p e r a t u r e , a n d  p r e s e n t i n g  a  p i c t u r e  of a d van ced  
pu lm onary  t u b e r c u l o s i s .
On a d m i s s i o n ,  1 1 - 3 - 1 3 ,  e v e r y  l o b e  o f  t h e  r i g h t  l u n g  
was a f f e c t e d ,  t h e  u p p e r ,  m iddle ,  and u p p e r  p a r t  o f  t h e  
lower^ l o b e s  b e i n g  e x c a v a t e d ,  and t h e  r e m a in d e r  i n  p r o c e s s  
of  s o l i d i f i c a t i o n .  T h ere  was a  c a v i t y  i n  t h e  l e f t  
u p pe r  l o b e  a l s o ,  and  h e r  c a s e  was o b v i o u s l y  h o p e l e s s .  
1 1 - 3 - 1 3 .  L e u c o c y t e s  p)er cub .  mm. — 1 1 ,0 0 0 .
I .  I I .  I I I .  IV. V.
42:^ 49^  0% of,
1 5 - 4 - 1 3 .  L e u c o c y t e s  p e r  c u b .  nan. =  1 1 ,0 0 0 .
I .  I I .  I I I .  IV. V.
52^  4 8 ^  0% O i Ofo
The marked d i s l o c a t i o n  t o  t h e  l e f t  o f  t h e s e  p i c t u r e s ,  
w i th  t h e  s t r i k i n g  i n c r e a s e d  d i s l o c a t i o n  shown i n  th e  
second ,  s tam ps  a s  h o p e l e s s  a  c a s e  i n  w hich  c l i n i c a l l y ,  
th e  same o u t l o o k  i s  a l l  t o o  o b v i o u s .
6 1 .
C l a s s  I I .  S t a t i o n a r y  C a s e s .
In  t h i s  c l a s s  I have  g ro u ped  t o g e t h e r  c a s e s  w hich  
f rom  t h e  c l i n i c a l  p o i n t  of  view a r e  a p p a r e n t l y  s t a t i o n a r y .  
That  i s  t o  s a y ,  t h e  d i s e a s e  i s  a p p a r e n t l y  a r r e s t e d ,  and 
y e t  t h e y  c a n n o t  be  s a i d  t o  b e  c u r e d .  I n  some of  t h e  
c a s e s ,  t h e  p i c t u r e s  o b t a i n e d  f rom  e x a m in a t io n  of t h e i r  
b l o o d  a r e  p r a c t i c a l l y  n o r m a l .  I n  o t h e r s ,  t h e r e  i s  a  
d e p a r t u r e  f ro m  n o rm a l ,  a d i s l o c a t i o n  to w a rd s  t h e  l e f t  
b e in g  p r e s e n t  t o  a  v a r y i n g  e x t e n t ,  n e v e r  how ever ,  e x t r e m e .  
The c o u n t s  o b t a i n e d  f rom  s e v e r a l  e x a m in a t io n s  on t h e  same 
c a s e s  show a  l i t t l e  v a r i a t i o n  i n  t h e  d r i f t ,  b u t  t h i s  i s  
so s l i g h t ,  and t h e  c a s e s  t h e m s e lv e s  change  so l i t t l e  
c l i n i c a l l y ,  t h a t  I have  c l a s s e d  them as  S t a t i o n a r y .  I n  
a l l  o f  t h e s e  c a s e s  t h e  d i a g n o s i s  ha,s b e en  a t  one t im e  
e s t a b l i s h e d  by  t h e  d i s c o v e r y  of  t u b e r c l e  b a c i l l i  i n  t h e  
sputum.
I  have  examined t h e  b l o o d  o f  16 such  c a s e s  o f  p u l ­
monary t u b e r c u l o s i s ,  and w i l l  b e g i n  by  d e a l i n g  w i t h  10 o f  
t h e s e  c a s e s ,  who h av e  had  S a n a to r iu m  t r e a t m e n t ^  accompanied  
by g r a d u a t e d  o p e n - a i r  e x e r c i s e .
C a se :  D.Bambery.  A e t .  42 .
Ko. 24 .  Pu lm onary  T u b e r c u l o s i s .  Lungs:
small  a r e a  o f  c o n s o l i d a t i o n  i n  t h e  apex  of t h e  l e f t  u p p e r  
lo b e .  Ko s i g n s  o f  a c t i v e  d i s e a s e  p r e s e n t .
10 -9 -12 .  L e u c o c y t e s  p e r  c u b .  mm. =  8 ,0 0 0 .
C a s e .
A g e . -^ i^ Æ -  Disease...










Leucocytes per cub. m.m.
^  û tr o
>S^~ Â — /3 =  ^  o~o o,
CrcrO
Ca'se ......................................N o.  .................. ...  ....................... ......











Leucocytes per cub. m.m. 
Ÿ 3 ^ /3  =? ^  <rcr-D
62
I .  I I .  I I I .  IV. V.
8 . 5 ^  50% 55% 8% 0.5%
5 - 2 - 1 5 .  L e u c o c y t e s  p e r  c u t .  miri. =  9 , 0 0 0 .
I .  I I .  I I I .  IV. V.
4% 60% 25% 11% 0%
1 - 4 - 1 3 .  L e u c o c y t e s  p e r  cu b .  mn. =  8 ,0 0 0 .
I .  i i ; ^  I I I .  IV. V.
5% 56%> 26%, 15% 0%
Case  : A .Scam adine • A e t . 51•
IvQ. 2 5 .  Pulxomnary T u b e r c u l o s i s .  C a v i t y ,  
a p p a r e n t l y  q u i e s c e n t ,  i n  apex  of  r i g h t  u p p e r  l o b e ,  and a  
sm a l l  a r e a  o f  c o n s o l i d a t i o n  i n  t h e  apex  o f  t h e  l e f t  u p p e r
l o b e .  Ho a c t i v e  s i g n s .
9 - 1 - 1 3 .  L e u c o c y t e s  p e r  c u b .  nan* =  9 ,0 0 0 .
I .  I I .  I I I .  IV. V*
4% 4 1 . 5 ^  3 8 . 5 ^  16#  0%
9 - 3 - 1 3 .  L e u c o c y t e s  p e r  c u b .  mm. =  8 ,0 0 0 .
I .  I I .  I I I .  IV. V.
6#  40#  36# 1 7#  1#
Case : T. S t o r e y .  A e t .  31*
No. 2 6 .  Pu lm onary  T u b e r c u l o s i s *  F a i r l y
e x t e n s i v e  c o n s o l i d a t i o n  i n  t h e  r i g h t  u p p e r  l o b e ,  w i t h  a
small  a p i c a l  c a v i t y .  No s i g n s  o f  a c t i v e  d i s e a s e  a r e
p r e s e n t .
7 -1 -1 3 .  L e u c o c y t e s  p e r  c u b .  mm. =  8 ,0 0 0 .
Case
A  g e . - ^ - L  Disease.
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I .  I I .  I I I .  IV. V.
19;;? ^4:% ZA% 2% \ i
9 - 2 - 1 3 .  L e u c o c y t e s  p e r  c u b .  mm. =  6 ,0 0 0 .
I .  I I .  I I I .  IV. V.
1 7 .5  ^ 5 2 .5  ^ Zrfr, Z i  0%
C a se :  J .  K a i l .  A e t , J f l .
ITo. 27 .  Pu lm onary  T u b e r c u l o s i s .  C a v i t i e s  i n  
t h e  a p i c e s  of  b o t h  u p p e r  l o b e s ,  w i t h  c o n s i d e r a b l e  f i b r o i d  
c h a n g e ,  b u t  no s i g n s  o f  a c t i v e  d i s e a s e .
9 - 1 2 - 1 2 .  L e u c o c y t e s  p e r  cub* mm. =  7 ,0 0 0 .
I .  I I .  I I I .  IV. V.
1 5 ^  65^ 17;^ 5% 0%
5-5-15»  L e u c o c y t e s  p e r  c u b .  mm. =  8 ,0 0 0 .
I .  I I .  I I I .  IV. V.
1 3 ^  63;^ 1 8 ^  6% 0%
C a se ;  W.Hobson. A e t ,  55,
Ho. 2 8 .  Pu lm onary  T u b e r c u l o s i s .  C o n s o l i d a t i o n  
i n  b o t h  u p p e r  l o b e s ,  o n ly  s l i g h t l y  on t h e  r i g h t  s i d e ,  
w i th  marked f i b r o i d  c h a n g e .  Ho s i g n s  of  a c t i v e  d i s e a s e ,  
2 2 -1 1 -1 2 .  L e u c o c y t e s  p e r  cub .  mm. =  7 ,0 0 0 .
I .  I I .  I I I .  IV. V.
z o i  355? lo;? 05?
9 - 2 - 1 3 .  L e u c o c y t e s  p e r  cub .  mm. =  8 ,0 0 0 .
I .  I I .  I I I .  IV. V.
4% 52% 56% 85? 0%
Case
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C ase :  F r e d .  L i n d l e y .  A e t .  40.
ITo. 29# Pulm onary  T u b e r c u l o s i s .  A rea  of
c o n s o l i d a t i o n  a t  t h e  u p p e r  h a l f  o f  t h e  l e f t  u p p e r  l o b e .  
llo a c t i v e  s i g n s  p r e s e n t .
6 - 2 - 1 3 . L e u c o c y t e s  p e r  cub .  mm. =  6 ,0 0 0 .
I .  I I .  I I I .  IV. V.
1 2 /  6 1 /  1 9 /  7 /  l /
6 - 5 - 1 5 .  L e u c o c y t e s  p e r  c u t .  nan, =  6 ,0 0 0 .
I .  I I .  I I I .  IV. V.
1 5 /  6 2 /  2 0 /  5 /  0 /
C a se :  A. P r a t t .  A e t .  50 .
Ho. 30 .  Pu lm onary  T u b e r c u l o s i s .  F a i r l y
e x t e n s i v e  c a v i t i e s  i n  b o t h  u p p e r  l o b e s  a r e  p r e s e n t ,  a l s o  
i n  t h e  apex  of  t h e  r i g h t  l o w e r .  He d i d  n o t  a p p e a r  a  
v e ry  p r o m is in g  c a s e  a t  f i r s t ,  b u t  r e m a in s  f a i r l y  w e l l ,  
and t h e  d i s e a s e  does  n o t  seem t o  be a d v a n c in g  i n  t h e  
m eant im e.
2 - 1 - 1 3 .  L e u c o c y t e s  ■■ 8 , 0 0 0 .
I .  I I .  I I I .  IV. V.
1 9 /  5 5 /  2 5 /  l /  O /
6 - 2 - 1 5 .  L e u c o c y t e s  =  6 , 0 0 0 .
I .  I I .  I I I .  IV. V.
1 7 /  54/  2 7 /  2/  0/
C a se :  A. Seaman, uef: 44 .
Ho. 31 .  Pu lm onary  T u b e r c u l o s i s  and h e a l e d
Case
A g e .- ^ ^ ^ .  Disease.
No.
/ o - ^ - y 3  - — - —
— j . —/3  ---- - -----
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/ Ù ' - A  —/3  =  ^  o z > o
T - ^ - / g  =  'i^ercro;
___________ N o.  ______________
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t u b e r c u l o u s  e p i d i d y m i t i s .  F a i r l y  l a r g e  c a v i t y  i n  t h e  
apex of  t h e  l e f t  u p p e r  lobe ,  and c o n s o l i d a t i o n  i n  t h e  
apex o f  t h e  r i g h t  u p p e r  l o b e .
1 0 - 2 - 1 3 .  L e u c o c y t e s  p e r  cub.mm. =  9 ,0 0 0 .
I .  I I .  I I I .  IV. V.
lA f.  Z i  o f  
5 - 4 - 1 5 .  L e u c o c y t e s  p e r  c u b .  mm. =  7 , 0 0 0 .
I .  I I .  I I I .  IV. V.
'àZf 50f  l A f  Af o f
C a se ;  J .  C l o v e r .  A e t .  30 .
Ho. 32 .  Pulmonary  T u b e r c u l o s i s .  C o n s o l i d a t i o n
i n  l e f t  u p p e r  l o b e ,  i n  t h e  a p ex .  Ho s i g n s  o f  a d v a n c in g  
d i s e a s e  p r e s e n t .
1 0 - 2 - 1 3 .  L e u c o c y t e s  p e r  cub© mm. =  7 ,0 0 0 .
I .  I I .  I I I .  IV. V.
&f 5 z f  z e f  11?' s f
1 1 - 3 i - 1 3 .  L e u c o c y t e s  p e r  cub* mm. =  7 ,0 0 0 .
I .  I I .  I l l ,  IV. V,
5 f  5 l f  29f  I l f  Af
C a se :  J .  M ar t in *  Aet* 43.
Ho. 33 .  Pu lm onary  t u b e r c u l o s i s .  C o n s o l i d a t i o n
in  apex  of  r i g h t  u p p e r  l o b e .  Ho s i g n s  of  a d v a n c in g  
d i s e a s e .
1 0 -2 -1 3 .  L e u c o c y t e s  p e r  c u b .  mm* =  8 , 0 0 0 .
__________N 0. _____________
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(o -A '-‘/ l  =  ^  cnrù^
5 — 3 — /  3 = ^  c7 Cr Cl
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=  9/
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I .  I I .  I I I .  IV. V.
&< 43?î 9% 0%
3 - 3 - 1 3 o L e u c o c y t e s  p e r  c u b .  rm, =  7 ,0 0 0 .
I .  I I .  I I I .  IV. V.
9 ^  4 0 . 4 0 ; ^  10.5^: 0^
The f o l l o w i n g  c a s e s  have  n o t  had  S a n a to r iu m  t r e a t ­
ment, s t r i c t l y  s p e a k i n g .  They h a v e ,  ho w ever ,  s lep j r  i n  
l a r g e  a i r y  w a r d s ,  and have  b e en  out  o f  d o o r s  d u r i n g  t h e  
day a s  much a s  w e a t h e r  and t h e i r  own i n c l i n a t i o n s  would 
a l l o w  -  f o r  t h e y  do n o t  a l l  welcome t h e  o p e n - a i r  p a r t  o f  
t h e i r  t r e a t m e n t  -  and t h e r e f o r e  t h e i r  c o n d i t i o n s  of  l i f e  
have a p p r o x i m a t e d  c l o s e l y  t o  s a n a t o r i u m  l i f e .  C l i n i c a l l j y  
no a p p a r e n t  change  o c c u r r e d ,  w h i l e  u n d e r  o b s e r v a t i o n  f o r  
t h e  p e r i o d s  m e n t io n e d .
Case : J e s s i e  W i l s o n .  A e t .  18»
No. 35 .  Pulmonary  T u b e r c u l o s i s .  C o n s o l i d a t i o n
was p r e s e n t  a t  t h e  apex  o f  t h e  r i g h t  u p p e r  l o b e ,  and s u s ­
p i c i o u s  s i g n s  a t  t h e  apex  of t h e  r i g h t  lo w e r  l o b e .
1 - 8 - 1 2 .  L e u c o c y t e s  p e r  c u b .  mm. =  9 ,5 0 0 #
I .  I I .  I I I .  IV. V.
8.5^:  3 5^  4 2 . 5 ^  1 2 ^  2%
2 5 - 8 - 1 2 .  L e u c o c y t e s  p e r  c u b .  mm. =  9 ,0 0 0 .
I.  I I .  I I I .  IV. V.
38;^ 3 9 . 5 #  1 2 . 5 #  2#












Leucocytes per cub. m.m.
^ cnro
"5 - g - / 3  ~ ^  cro-O
2> - ^ - / 5  = %
Case  N o. 3 ^ .











Leucocytes per cub. m.m.
âSr-/A -/Û .
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Case :  Samuel W i l k i n s o n .  A e t .  64*
No. 0 6 . Pu lm onary  T u b e r c u l o s i s *  C a v i t i e s
p r e s e n t  i n  b o t h  u p p e r  l o b e s ,  w i t h  f i b r o i d  c h a n g e ,  of  
many y e a r s ’ d u r a t i o n .  No s i g n s  o f  a c t i v e  d i s e a s e ,  
p r e s e n t .
4 - 1 - 1 3 .  L e u c o c y t e s  p e r  cub .  mm* =  8 ,0 0 0 .
I .  I I .  I I I .  IV. V.
2 9^  55^  1% 0%
5 - 3 - 1 5 .  L e u c o c y t e s  p e r  c u t .  zm. =  9 ,0 0 0 .
I .  I I .  I I I .  IV. V.
Z l f  5 #  19^  Cffs 0^
5 - 4 - 1 5 .  L e u c o c y t e s  p e r  cu b .  mm. =  8 ,0 0 0 .
I .  I I .  I I I .  IV, V.
29#  60# 11#  0#  0#
C a se :  W a l t e r  H a r t l e y .  A e t .  62 .
No. 57 .  Pu lm onary  T u b e r c u l o s i s .  T h i s  was 
a  somewhat f e e b l e  man, w i t h  c a v i t i e s  i n  t h e  a p i c e s  of  
b o t h  u p p e r  l o b e s ,  and o c c a s i o n a l l y  a  l i t t l e  r i s e  o f  tem ­
p e r a t u r e  f o r  a  day  o r  s o .  H is  g e n e r a l  c o n d i t i o n  d id
n o t ,  h o w ever ,  a l t e r  much, a s  t h e  f o l l o w i n g  c o u n t s  w i l l  
show, i n  s p i t e  o f  t h e  f a c t  t h a t  t h e r e  i s  a  somewhat 
c o n s i d e r a b l e  d i s l o c a t i o n  of  t h e  p i c t u r e  t o  t h e  l e f t .
2 8 -1 2 -1 2 .  L e u c o c y t e s  p e r  cub .  mm. =  6 ,0 0 0 .
I .  I I .  I I I .  IV. V,
27#  60#  12#  1 #  0#
Càse N o.  _______________
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/ - i - / i = . '/'^tyrro
















Leucocytes par cub. m.m.
J t 0 '^ / / —/A  ss Ÿ /  ^ ^
^ - 3 - / 3  = ^  <7%rO
6 8 .
3 - 3 - 1 3 . L e u c o c y t e s p e r  cu b . mm. 8 , 0 0 0 .
I . I I . I I I . IV. V.
30^ 565? 11% 3 ^ 0%
Case : C h a r l e s  B o o k e r . A e t . 32.
H o .38 .  Pulmonary Tub e r c u l o s i s . C o n s o l i d a t i o n
i n  t h e  l e f t  u p p e r  l o b e ,  w i t h  a s m a l l a p i c a l c a v i t y ,  t h e
p h y s i c a l  s i g n s  a s  t o a c t i v i t y  b e i n g  somewhat d o u b t f u l .
1 - 2 - 1 3 . L e u c o c y t e s p e r  cub . mm. = 7 ,0 0 0 .
I . I I . I I I . IV. V.
23^ 54lC 20% 2^ 0%
7 - 3 - 1 3 . L e u c o c y t e s p e r  cub. mm. = 8 ,0 0 0 .
I , I I . I I I . IV. V.
21^ 55% 21:? 5% 0 ^
Case : B e a t r i c e  Walt  on. Aet . 43.
Ho. 39 .  Pulmonary  T u b e r c u l o s i s .  C o n s o l i d a ­
t i o n  w i t h  a p i c a l  e x c a v a t i o n  p r e s e n t  i n  t h e  l e f t  u p p e r  
l o b e .  T h e re  were  o c c a s i o n a l  t r a c e s  of  b l o o d  i n  t h e  
sputum, w h ich  was i t s e l f  s c a n t y .
2 0 - 1 1 - 1 2 .  L e u c o c y t e s  p e r  cu b .  mm. =  9 ,0 0 0 .
I .  I I .  I I I .  IV. V.
16% 0%
7 - 3 - 1 5 .  L e u c o c y t e s  p e r  cub .  mm. 8 , 0 0 0 .
I .  I I .  I I I .  IV. V.
125? 535? 31:^ 3^
$
C a s e .  No. ______________
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/g’-g‘-/!i -  9, S'(TV,
^ ? ~ / o - / S ~  (Tzro.
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C l a s s  I I I .  F a v o u r a b l e  o r  I mprov i ng C a s e s .
These  c a s e s  a r e  much fe w e r  i n  number t h a n  I  s h o u ld  
l i k e ,  b u t  t h e  r e a s o n  i s  t h a t  t h e  m a j o r i t y  o f  t h e  c a s e s  
have  p r e s e n t e d  t h e m s e lv e s  a t  a  s t a g e  where  r e c o v e r y  was 
h o p e l e s s ,  o r  e l s e  in  a  c o n d i t i o n  where  no a p p a r e n t  
change  o c c u r s  o v e r  l o n g  p e r i o d s .  I n  t h i s  r e s p e c t  I
would f i r s t  p o i n t  ou t  t h a t  s e v e r a l  o f  t h e  c a s e s  w h ich  I 
have i n c l u d e d  u n d e r  C l a s s  I I  (o r  S t a t i o n a r y )  c a s e s ,  a r e  
r e a l l y  f a v o u r a b l e  c a s e s .  Those  i n c l u d e d  u n d e r  C l a s s  
I I I  a r e  t h o s e  i n  w h ich  d e f i n i t e  improvement h a s  o c c u r r e d .
C a se ;  K e l l i e  R e id .  A e t .  1 8 .
ITo. 40.  Pu lm onary  T u b e r c u l o s i s .  C o n s o l i d a t i o n  
was p r e s e n t  in  b o t h  u p p e r  l o b e s ,  f rom  t h e  a p i c e s  down t o  
t h e  t h i r d  r i b s ,  and a l s o  i n  t h e  apex  o f  t h e  l e f t  lo w e r  
l o b e .  She r e c e i v e d  o p e n - a i r  t r e a t m e n t ,  and improved 
c o n s i d e r a b l y .
1 8 - 8 - 1 2 .  L e u c o c y t e s  p e r  cub .  mm. =  9 ,5 0 0 .
I .  I I .  I I I .  IV. V.
Z6% 50% 18% 5% 1%
2 9 - 1 0 - 1 2. L e u c o c y t e s  p e r  c u b .  mm. =  8 ,0 0 0 .
I . I I . I I I . IV. V.
17% 58^ 20% 5% 0%
13. L e u c o c y t e s  p e r c u b .  mm. =  7 ,0 0 0
I . I I . I I I . IV. V.
7% 63% 24% 6% 0%
Case
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The v e r y  d e f i n i t e  change  i n  t h e  p i c t u r e  a s  t h e  
d i s l o c a t i o n  t o  t h e  l e f t  i s  r e d u c e d  by  a  s t e a d y  d r i f t  t o  
t h e  r i g h t , i s  v e r y  s t r i k i n g ,  and c o i n c i d e s  w i t h  t h e  
improvement i n  t h e  p a t i e n t * s  c o n d i t i o n  which  o c c u r r e d .  
The a p ex  of  t h e  l e f t  l o w e r  l o b e  i n  w h ich  c o n s o l i d a t i o n  
had b e g u n ,  i s  now c l e a r ,  and she a p p e a r s  t o  be  p r o m is in g  
w e l l .
Case : Thomas H a l l ,  A e t .  35*
Ho. 41# Pulmonary  T u b e r c u l o s i s .  T h i s  p a t i e n t  
had  b e e n  4 months  u n d e r  t r e a t m e n t  i n  a  ward b e f o r e  t h e  
f i r s t  c o u n t  was made. C o n s o l i d a t i o n  was p r e s e n t  i n  
b o t h  u p p e r  l o b e s ,  and i n  t h e  apex o f  t h e  l e f t  l o w e r ,  and 
m o is t  r a l e s  w ere  p r e s e n t  o v e r  t h e s e  a r e a e .  He was 
d y sp n o e ic  on s l i g h t  e x e r t i o n .  He was t r a n s f e r r e d  t o  
t h e  S a n a t o r i u m  a f t e r  im p rov in g  somewhat^ and begun  on t h e  
lo w e s t  g r a d e  o f  t h e  g r a d u a t e d  o p e n - a i r  e x e r c i s e .  At 
t h e  same t im e  h i s  b l o o d  was exam ined ,  and t h e  r e a d i n g s  
a re  as  f o l l o w s  -
4 -1 1 -1 2 .  L e u c o c y t e s  p e r  cu b ,  mm. =  8 ,0 0 0 .
I .  I I .  I l l ,  IV. V.
41^ 44.5^:  1 3 . 5 ^  0%
This  p a t i e n t  was t h e  o n ly  one of  a l l  t h e  p a t i e n t s  i n  t h e  
San a to r iu m  who gave  h i s  w h o l e - h e a r t e d  s u p p o r t  t o  t h e  
e f f o r t s  o f  t h o s e  who w ere  s e e k i n g  t o  h e l p  them . He was
7 1 .
most a s s i d u o u s  i n  c a r r y i n g  ou t  e v e ry  p a r t  of  h i s  t r e a t ­
m en t ,  e s p e c i a l l y  t h e  g r a d u a t e d  o p e n - a i r  e x e r c i s e .  I 
must say  t h a t  a t  f i r s t  I d id  n o t  t h i n k  he would l i v e  
many m o n th s ,  b u t  he made a s t o n i s h i n g  p r o g r e s s ,  and was 
soon ad v an c ed  t o  h i g h e r  g r a d e s  of  e x e r c i s e .  By t h i s  
t im e  he  no l o n g e r  had any dysp no ea  on o r d i n a r y  r a t i o n a l  
e x e r t i o n ,  h a d  a  good a p p e t i t e ,  and s l e p t  w e l l ,  w i t h  o n ly  
o c c a s i o n a l  co ug h .  A marked improvement was now
e v i d e n t  i n  h i s  " p i c t u r e " .
5 - 2 - 1 5 .  L e u c o c y t e s  =  8 ,0 0 0 .
I .  I I .  I I I .  IV. V.
2 5^  62% 0% Cffo
The c l i n i c a l  improvement c o n t i n u e d ,  t h e  l u n g s  by  
now b e i n g  q u i t e  f r e e  o f  r a l e s ,  t h o u g h  t h e  s i g n s  o f  con ­
s o l i d a t i o n  were  s t i l l  p r e s e n t .  Ke was a c c o r d i n g l y
advanced t o  t h e  heav y  g r a d e s  o f  o p e n - a i r  e x e r c i s e ,  and 
now i s  p r a c t i c a l l y  f r e e  f rom cough ,  i s  p h y s i c a l l y  h a r d ,  
and can  work i n  t h e  open ,  a l l  da>^ g a r d e n i n g ,  c a r r y i n g  
lo a d s  e t c . ,  w i t h i n  l i m i t s ,  w i t h o u t  d y sp n oea .
The p h y s i c a l  s i g n s  a r e  s t i l l  p r e s e n t  i n  h i s  c h e s t ,  
however,  a n d , o f  c o u r s e ,  t h o u g h  one may be e n t h u s i a s t i c  
about t h e  improvement  which  h a s  t a k e n  p l a c e ,  how lo n g  
t h a t  improvement w i l l  c o n t i n u e  i s  n o t  q u i t e  so c e r t a i n .  
However, a s  f a r  a s  t h e  c l i n i c a l  p i c t u r e ,  and t h e  
b l o o d - p i c t u r e  show, t h e  improvement i s  c o n t i n u i n g .
C a s e ________  No.  — -
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w i t h o u t  any u n to w a rd  s i g n .
6 - 4 - 1 5 .  L e u c o c y t e s  p e r  cub .  rnm. — 7 ,5 0 0 .
I .  I I .  I I I .  IV. V.
157, 637 177 47 l7
C a se :  John  ITuhin. A e t .  54 .
h o .  42 .  Pu lm onary  T u b e r c u l o s i s .  C a v i t i e s
were p r e s e n t  i n  t h e  a p i c e s  of  b o t h  u p p e r  l o b e s ,  and c o n ­
s o l i d a t i o n  e x t e n d i n g  down t o  t h e  t h i r d  r i b s ,  and i n  t h e  
a p i c e s  o f  b o t h  l o w e r  l o b e s  a l s o .  Under S a n a to r iu m
t r e a t m e n t  and  g r a d u a t e d  o p e n - a i r  e x e r c i s e  he improved 
c o n s i d e r a b l y .
4 - 1 1 - 1 2 .  L e u c o c y t e s  p e r  cub .  mm. =  8 ,0 0 0 .
I .  I I .  I I I .  IV. V.
247 51.57 21.57 2.57 0.57
6 - 2 - 1 5 . L e u c o c y t e s  p e r  c u b .  mm. =  7 ,0 0 0 .
I .  I I ,  I I I ,  IV. V.
157 637 197 37 o7
The improvement in  t h e  p i c t u r e  c o i n c i d e d  w i t h  t h e  
improvement i n  t h e  p a t i e n t ’ s g e n e r a l  c o n d i t i o n ,  a l h t o u g h  
no change was o b s e r v e d  l o c a l l y .
C ase :  Geo. M. Boardman. A e t .  58.
h o .  4 5 » Pu lm onary  T u b e r c u l o s i s .  T h i s  p a t i e n t  
had a  l a r g e  c a v i t y  i n  t h e  r i g h t  u p p e r  l o b e ,  w i t h  c o n s o l i ­
d a t io n  i n  t h e  a p i c e s  o f  t h e  r i g h t  l o w e r ,  and l e f t  u p p e r  
l o b e s .  Temp, s l i g h t l y  above normal  a t  t i m e s .
C ase< ^ No.  ________________________________
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7 3 .
2 0 - 2 - 1 3 .  L e u c .  p e r  ou"b. inm. =  9 ,0 0 0 .
I .  I I .  I I I .  IV. V.
22% 56% 20% 2% 0%
7 - 3 - 1 3 .  Leuc . p e r  cub ,  nrni. =  8 ,0 0 0 .
I ,  I I ,  I I I .  IV. V.
in% 56% 20% 6% 1%
U n f o r t u n a t e l y  p a t i e n t  went home b e f o r e  a t h i r d  c o u n t  was 
o b t a i n e d .  T h e re  i s  a  s l i g h t  improvement i n  t h e  second  
p i c t u r e ,  h o w e v e r ,  and ,  f rom  t h e  c l i n i c a l  p o i n t  o f  v iew  he 
was d i s t i n c t l y  b e t t e r .  At t h e  t im e  o f  t h e  f i r s t  c o u n t  
numerous r a l e s  were  p r e s e n t  i n  t h e  c h e s t ,  and a t  t h e  
s e c o n d  t h e s e  had  d i s a p p e a r e d ,  and he l o o k e d ,  and f e l t ,  
b e t t e r .
T h e re  a r e  s t i l l  2 c a s e s  of  pu lm onary  t u b e r c u l o s i s  
which I  have  n o t  c l a s s i f i e d .
C a se :  F l o r e n c e  l . I i t c h e l l .  A e t ,  1 2 .
Uo. 44 .  Pu lm onary  T u b e r c u l o s i s ,  and  T u b e rc u lo u s
P e r i t o n i t i s .  T h i s  c h i l d  h a s  an e x t e n s i v e  c o n s o l i d a t i o n
in  t h e  l e f t  l u n g ,  b o t h  l o b e s  b e i n g  a f f e c t e d  i n  p l a c e s .
She h a s  a l s o  s e v e r e  t u b e r c u l o u s  p e r i t o n i t i s ,  w i t h  some
C
f r e e  f l u i d ,  t o  t h a t  i t  i s  d i f f i c u l t  t o  say  how much of  
h e r  c o n d i t i o n  i s  due t o  t h e  p u lm o n a ry ,  and how much t o  
the  abdo m ina l  l e s i o n .  She i s  no t  p r o m is in g  w e l l ,  how­
e v e r ,  and t h e  somewhat gloomy p r o g n o s i s  i s  enhanced  by  
the  f i n d i n g s  f ro m  t h e  b l o o d .
C a s e . N o . ^ g ^ . ________ _____
A g f   C ^l-^e rT ^a .^
/ 0 - 'A - /3
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/ /" ■ / " * / J  c  ^cnro^
74*
7 - 3 - 1 3 .  L e u c o c y t e s  p e r  cub .  nim# =  6 , 6 0 0 .
I .  I I .  I I I .  IV, V,
Z&f 61% 10% 1% 0%
1 0 - 4 - 1 3 .  L e u c o c y t e s  p e r  o u t . mm. ■» 8 ,0 0 0 .
I .  I I .  I I I .  IV. V.
3 4^  60% 5% V% 0%
C a se :  H e r b e r t  S h a rp e ,  Aet* 38.
Ho. 45. Pu lm onary  T u b e r c u l o s i s .  C o n s o l i d a t i o n
was p r e s e n t  i n  t h e  r i g h t  u p p e r  l o b e ,  w i t h  a  s m a l l  a p i c a l  
c a v i t y ,  and a  p a t c h  of  c o n s o l i d a t i o n  was p r e s e n t  a l s o  a t  
t h e  apex  Ûf t h e  l e f t  u p p e r  l o b e .
The d i f f i c u l t y  w i t h  r e g a r d  t o  h i s  c l a s s i f i c a t i o n  
was due t o  t h e  f a c t  t h a t  he became d i s c o n t e n t e d ,  and l e f t  
f o r  home^ a f t e r  b e i n g  u n d e r  t r e a t m e n t  o n ly  12 days*
His p i c t u r e  was -  L e u c o c y t e s  p e r  cub .  mm. =  7 ,0 0 0 .
I .  I I .  I I I .  IV. V.
1 9 . 5 ^  48.5^: Z6%> 6%, 2%,
There  i s ,  t h e r e f o r e ,  a  d i s l o c a t i o n  o f  t h e  p i c t u r e  t o  t h e  
l e f t ,  m i l d ,  h o w e v e r ,  i n  d e g r e e ,  b u t  d e f i n i t e
From a  c o n s i d e r a t i o n  of  t h e s e  c a s e s ,  i t  i s  e v i d e n t  
t h a t  i n  a l l  c a s e s  o f  pu lm onary  t u b e r c u l o s i s ,  e x c e p t  t h o s e  
which a r e  p r a c t i c a l l y  w e l l ,  a  d i s l o c a t i o n  o f  t h e  p i c t u r e  
o c c u r s ,  v a r y i n g  i n  d e g r e e  a c c o r d i n g  t o  t h e  s e v e r i t y  o f  t h e  
c a s e ,  When t h e  d i s e a s e  f i r s t  s e c u r e s  a  h o l d  upon t h e  
i n d i v i d u a l ,  a  d i s l o c a t i o n  o c c u r s  t o w a rd s  t h e  l e f t .  I f  t h e
7 5 .
d i s e a s e  a d v a n c e s ,  t h i s  d i s l o c a t i o n  becomes more m arked .
I f  t h e  p a t i e n t  im p ro v e s ,  on t h e  o t h e r  h a n d ,  t h e  
d i s l o c a t i o n  becomes g r a d u a l l y  r e d u c e d  by  a  d r i f t  o f  t h e  
p i c t u r e  t o w a rd s  t h e  r i g h t .
The d i s l o c a t i o n  t o  t h e  l e f t  i s  b r o u g h t  a b o u t  by  an 
i n c r e a s e  i n  t h e  c e l l s  o f  C l a s s e s  I and I I ,  a t  t h e  exp en se  
of  t h o s e  of  C l a s s e s  I I I ,  IV and V. I n  a  s e v e r e  c a s e  a l l  
t h e  c e l l s  may d i s a p p e a r  f rom  C l a s s e s  V, IV and I I I ,  t h i s  
d i s a p p e a r a n c e  o c c u r r i n g  i n  t h e  o r d e r  named, t h a t  i s ,  t h e  
c e l l s  o f  C l a s s  V d i s a p p e a r  f i r s t ,  t h e n  t h o s e  of  C l a s s  IV, 
and f i n a l l y  t h o s e  o f  C l a s s  I I I .  As t h e  c a s e  im p ro v e s ,  
and t h e  d r i f t  o f  t h e  p i c t u r e  t o  t h e  r i g h t  r e d u c e s  t h e  d i s ­
l o c a t i o n ,  t h e  i n c r e a s e  i s  e v i d e n t  i n  C l a s s  I I I  f i r s t ,  t h e n  
i n  C l a s s  IV and f i n a l l y  i n  C lassV .
T hese  changeyS" a r e  p e r h a p s  most marked i n  t h e  c e l l s  
of  C l a s s  I ,  and i n  t h i s  r e s p e c t  I would p o i n t  o u t  t h a t  I  
have n e v e r  s e e n  a  c a s e  of  pu lm onary  t u b e r c u l o s i s  show any 
p r o s p e c t  o f  r e c o v e r y ,  i n  w h ich  t h e  p e r c e n t a g e  o f  c e l l s  i n  
c l a s s  I  e x c e e d e d  50^ of  t h e  whole  n e u t r o p h i l e  po l jnnorpho-  
n u c l e a r  p i c t u r e .
A l s o ,  I  h av e  r a r e l y  seen  any improvement  when t h e  
number e x c e e d e d  45%, an d ,  a s  a  r u l e ,  t a k e  a  v e r y  g r a v e  
view of  t h e  p r o g n o s i s  when C l a s s  I  shows a  g r e a t e r  p e r ­
c e n ta g e  t h a n  40%»
F u r t h e r  p o i n t s  o f  i n t e r e s t  in  t h i s  s e r i e s  o f  c a s e s
a re  -
7 6 .
1* The sudden  i n c r e a s e  i n  t h e  d i s l o c a t i o n  t o  t h e  l e f t  
w h ic h  o c c u r s  a s  t h e  r e s u l t  o f  a  p l e u r i s y #
H e n c e , i n  e s t i m a t i n g  t h e  p r o g n o s i s  o f  a  c a s e  o f  p u l ­
monary t u b e r c u l o s i s  by  t h i s  method of  b lo o d  e x a m i n a t i o n ,  
i f  a  p l e u r i s y  i s  p r e s e n t ,  o r  i f  t h e r e  i s  a  h i s t o r y  of  
p l e u r i s y  j u s t  s u b s i d e d ,  due a l l o w a n c e  must b e  made f o r  
t h e  i n c r e a s e d  d i s l o c a t i o n  which  w i l l  be  p r e s e n t ,  a s  a  
r e s u l t #
2# A h a e m o p t y s i s ,  i f  a t  a l l  s e v e r e ,  p r o d u c e s  a  sudden
i n c r e a s e  i n  t h e  d i s l o c a t i o n  t o  t h e  l e f t .  I  have b e e n  
a b l e  t o  o b s e r v e  t h i s  w i t h i n  a  few h o u r s  o f  t h e  o n s e t  o f  
t h e  a t t a c k ,  and t h i s  d i s l o c a t i o n  p e r s i s t s  f o r  some t im e  
a f t e r  t h e  s u b s i d e n c e  o f  t h e  h a e m o rrh a g e .
3» I n  many o f  my c a s e s  a  c o m p a r a t i v e l y  h i g h  l e u c o c y t e
c o u n t  p e r  c u b .  mm. h a s  b e e n  p r e s e n t .  T h i s  I  a t t r i b u t e  
t o  t h e  s e c o n d a r y  i n f e c t i o n  p r e s e n t .
4.  I c o n s i d e r  t h a t  t h e  a l t e r a t i o n s  i n  t h e  p i c t u r e  a r e
in d e p e n d e n t  o f  t h e  number o f  l e u c o c y t e s  p e r  cub.mm. I n
many o f  t h e  most s t r i k i n g  d i s l o c a t i o n s  t o  t h e  l e f t  I  
adm it  t h a t  t h e  l e u c o c y t e  coun t  i s  above t h e  n o r m a l ,  b u t  
I  h av e  o t h e r  c a s e s ,  (some o f  w h ich  w i l l  a p p e a r  l a t e r )  
i n  w h ic h  t h e r e  i s  a  l e u c o p e n i a ,  w i t h  a  s t r i k i n g  d i s l o c a ­
t i o n  t o  t h e  l e f t .
77 ,
I  h ave  made o b s e r v a t i o n s  i n  a  s e r i e s  o f  13
o a s e s  o f  t h i s  d i s e a s e ,  which  a r e  made up a s  f o l l o w s
S e c o n d a ry  S t a g e :  10 c a s e s .
T e r t i a r y  S t a g s :  1 c a s e .
P a r a s y p h i l i t i s  D i s e a s e :  1 c a s e .
S y p h i l i t i c  P s o r i a s i s :  1 c a s e .
I have  fo u n d ,  i n  S y p h i l i s ,  t h a t  t h e  c h a n g e s  i n  t h e  
b l o o d - p i c t u r e ,  w h i l e  t h e y  do o c c u r ,  a r e  n o t  so marked as
i n  c a s e s  o f  p u lm on a ry  t u b e r c u l o s i s .  The r e a s o n  o f  t h i s
I t a k e  t o  be  t h a t  s ^ ' p h i l i s  can  a lw ays  be  a r r e s t e d  b e f o r e  
i t  h a s  advanced  a s  f a r  a s  t h e s e  c a s e s  o f  pu lm onary  t u b e r ­
c u l o s i s  w h ic h ,  a s  h a s  b e e n  s e e n ,  d i s p l a y e d  su c h  s t r i k i n g  
d i s l o c a t i o n s  of  t h e  p i c t u r e .
I  b e l i e v e  t h a t ,  i f  s y p h i l i s  were  u n t r e a t e d ,  and ad v an ­
ced  t o  a  s i m i l a r  s t a g e  of  s e v e r i t y ,  j u s t  a s  s t r i k i n g  
p i c t u r e s  would b e  o b t a i n e d  a s  i n  advanced  pu lm o n a ry  t u b e r ­
c u l o s i s .
A n o th e r  i n t e r e s t i n g  p o i n t  i n  t h i s  s e r i e s  o f  c a s e s  
of s y p h i l i s  i s  t h a t  i n  a l l  t h e  c a s e s ,  t r e a t m e n t  was c a r r i e d  
out b y  t h e  i n t r a - v e n o u s  i n j e c t i o n  o f  S a lv a r s a n ,  and t h e  
b l o o d - p i c t u r e s  b e f o r e  and  a f t e r  t h i s  t r e a t m e n t  a r e  shown.
In  most o f  t h e  c a s e s  t h e  S a l v a r s a j ^  i n j e c t  io n  was f o l lo w e d ,  
a f t e r  a  s h o r t  p e r i o d ,  by  a  c o u r s e  o f  Mercury  and  P o t a s s i u m  
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Case  : Wm, D a v i e s .  Aet • 34.
No. 46o S ec o n d a ry  S y p h i l i s .  I n f e c t i o n , 4
months p r e v i o u s l y ;  h i s t o r y  o f  r a s h  2 months l a t e r *  when
f i r s t  s e e n , t h e  a f t e r ' -g low of t h e  r a s h  was f a i n t l y  d i s c e r n -
i b l e  a t  p l a c e s ,  and :numerous s m a l l  u l c e r s  and mucous
p a t c h e s  were  p r e s e n t on t h e t o n s i l s , to n g u e ,  and  b u c c a l
m ucosa. T e m p e r a tu r e  n o rm a l .
1 0 - 3 - 1 3 . On a d m i s s io n .
I . I I . I I I . IV. V.
9 ^ zafc 6% 0%
T rea tm en t b y  Mercury and P o t a s s i u m  I o d i d e  was begun  a t
once, and a. s e c o n d  c o u n t  on
2 3 -3 -1 3 showed
I . I I . I I I . IV. V.
x z i 65^ 25;? &fo 0%
Im m e d ia te ly  a f t e r  t h e b l o o d - f i l m s  had  b e e n  t a k e n  f o r  t h i s
c o u n t , •6 gramme S a l v a r s a u  was g i v e n i n t r a v e n o u s l y .  The
f o l l o w i n g a r e  t h e  c o u n t s  made s u b s e q u e n t l y  -
2 4 - 3 - 1 3 . I . I I , I I I . IV. V.
12% u % ^fo 0%
2 7 - 3 - 1 3 . I . I I . I I I . IV. V.
10% 44;^ 38% 0%
3 0 -3 -1 3 . I . I I . I I I . IV. V.
6% 44:^ 40^ 10 ;  ^ 0%
The day a f t e r  t h e  l a s t  c o u n t he i n s i s t e d  upon g o in g  home,
79
a g a i n s t  a d v i c e ,  and p r o m is in g  t o  c o n t i n u e  t r e a t m e n t .
These  o b s e r v a t i o n s  show a  d i s t i n c t  improvement i n  
t h e  " p i c t u r e s " .  T r u e ,  t h e  c h a n g e s  a r e  n o t  m arked ,  b u t  
th e n  t h e  o r i g i n a l  d i s l o c a t i o n  t o  t h e  l e f t  was n o t  m arked ,  
n o r  was t h e  man v e r y  i l l .
T he re  i s  e v i d e n t ,  how ever ,  a  s t e a d y  d r i f t  o f  th e  
p i c t u r e  t o  t h e  r i g h t *  and had  I  b e e n  a b l e  t o  k eep  t h e  
p a t i e n t  u n d e r  o b s e r v a t i o n  a  l i t t l è  l o n g e r ,  I am s u r e  t h a t  
c e l l s  would  have  a p p e a r e d  i n  C l a s s  V.
C l i n i c a l l y ,  w h i l e  t h e  l a s t  o f  t h e  i n j e c t i o n  was 
b e in g  g i v e n ,  he co m p la in e d  o f  s m a r t i n g  i n  t h e  u l c e r s ,  and 
b e f o r e  he went o u t ,  a  week l a t e r ,  a l l  t h e  u l c e r s  had 
h e a l e d .  The improvement t h e n ,  i n  t h e  s u c c e s s i v e  
" p i c t u r e s " ,  c o i n c i d e d  w i t h  t h e  c l i n i c a l  improvement o f  
t h e  c a s e .
I s h a l l  t a k e  t h e  two f o l l o w i n g  c a s e s  t o g e t h e r .
C a se :  J u l i a  R eece .  A e t .  28 .
No. 47 .  S e c o n d a ry  S y p h i l i s .  H i s t o r y  o f
i n f e c t i o n  2 y e a r s  p r e v i o u s l y ,  and o f  v e r y  i n s u f f i c i e n t  
t r e a t m e n t .  On a d m i s s i o n ,  t h e  whole  v u l v a  was c o v e r e d
w i th  c o n d y lo m a ta  which  s p r e a d  up i n t o  t h e  g r o i n s ;  sm a l l  
s u p e r f i c i a l  s o r e s  were  p r e s e n t  ro u n d  t h e  v a g i n a l  o r i f i c e ,  
w i th  s l i g h t  v a g i n a l  d i s c h a r g e .  C o n g e s t io n  o f  t h e  t h r o a t  
and t o n s i l s  was p r e s e n t ,  w i t h o u t  u l c e r a t i o n #
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8 0 ,
I .  I I .  I l l ,  IV. V.
16#  62# 1 8 #  4# 0#
The f i l r ; . s  f o r  t h i s  c o u n t  were made im m e d ia te ly  b e f o r e  t h e  
i n j e c t  ior^ i n t r a - v e n o u s l y ^  o f  . 3  gramme S a l v a r s a n .  The 
su b s e q u e n t  c o u n t s  a r e  -
2 4 - 1 - 1 3 .  L e u c o c y t e s  p e r  cub .  mm. =  1 0 ,0 0 0 ,
I .  I I .  I I I .  IV. V,
26#  57# 13 #  4# q#
8 - 2 - 1 3 .  L e u c o c y t e s  p e r  cu b .  mm. =  1 0 , 0 0 0 ,
I .  I I .  I I I .  IV. V.
i z f  557? 26^  *rfo 0%
On 1 6 - 3 - 1 3 , a  seco n d  d ose  o f  . 3  gramme S a l v a r s a n  was
cu
g iv e n  i n t r a - v e n o u s l y , and t h e  p i c t u r e  o b t a i n e d  i im n e d i te ly
A
b e f o r e  t h e  i n j e c t i o n  was -
1 6 - 3 - 1 3 .  L e u c o c y t e s  p e r  c u b .  mm. =  8 ,0 0 0 .
I .  I I .  I I I .  IV. V.
5# 5 1 . 5 #  3 6 . 5 #  7#  0#
S u b s e q u e n t ly  -
1 8 - 3 - 1 3 .  L e u c o c y t e s  p e r  c u b .  mm. =  1 0 ,0 0 0 .
I .  I I .  I I I .  IV. V.
5^  4 6 ^  4 0 ^  9 ^  0 ^
2 0 -3 -1 5 ; L e u c o cy te s  p er  cub» nun. •*  9 ,0 0 0 .
I .  I I .  I I I .  IV. V.
4!^ 4 5^  41^  lO;^ 0 ^
8 1 .
On t h e  a f t e r n o o n  of  t h i s  day she i n s i s t e d  upon g o in g  home^ 
a s  she  f e l t  t o  w e l l .  ITo s i g n  o f  c o n d y lo m a ta ^ o r  s o r e s  
o f  any  k i n d  w ha tever ;  were  now p r e s e n t ,  she had  improved 
i n  a p p e a r a n c e  and c o m p le x io n ,  and had  p u t  on f l e s h .
I t  i s  t o  be  n o t e d  t h a t  f o r  some t im e  a f t e r  t h e  f i r s t  
dose  o f  S a l v a r s a n  t h e  d i s l o c a t i o n  o f  t h e  p i c t u r e  t o  t h e  
l e f t  i n c r e a s e d .  T h is  b r i n g s  out  an i n t e r e s t i n g  p o i n t .
The s o l u t i o n  of  S a l v a r s a n  f o r  t h i s  f i r s t  dose  was made up 
w i t h  norm al  0 . 9 #  s t e r i l e  s a l i n e  s o l u t i o n ^ p r e p a r e d  f rom  
o r d i n a r y  t a p  w a t e r  w i t h  p h y s i o l o g i c a l l y  p u r e  sodium 
c h l o r i d e .  T h ere  was a  r e a c t i o n  a f t e r  t h i s  d o s e ,  e v i d e n ­
ced  by  a  s l i g h t  p y r e x i a ,  r i g o r ,  n a u s e a ,  and  h e a d a c h e ,  f o r  
a  few h o u r s .  When t h e  second  dose  was g i v e n , i t  was d i s ­
s o l v e d  i n  d i s t i l l e d  w a t e r ,  and made up t o  t h e  r e q u i r e d  
volume w i t h  0 . 5 #  s t e r i l e  s a l i n e  s o l u t i o n ,  p r e p a r e d  from 
d i s t i l l e d  w a t e r  w i t h  p h y s i o l o g i c a l l y  p u r e  sodium c h l o r i d e  
-  a s  i s  now recommended by  E h r l i c h .  Fo r e a c t i o n  o c c u r r e d ,  
and t h e  p i c t u r e s  showed s t e a d y  and u n i n t e r r u p t e d  d r i f t s  t o  
th e  r i g h t .
I n  two o t h e r  c a s e s  i n  t h i s  s e r i e s  I  have  g i v e n  t h e  
S a l v a r s a n  made up a s  i n  t h e  f i r s t  dose  o f  t h e  p r e v i o u s  case^ 
s im ply  d i s s o l v i n g  t h e  d rug  i n  s t e r i l e  normal  s a l i n e  s o l u ­
t i o n  ( 0 .9 # )  p r e p a r e d  f rom  o r d i n a r y  t a p  w a t e r ,  w i t h  p h y s i o ­
l o g i c a l l y  p u r e  sodium c h l o r i d e ,  and have  s e e n  t h e  same 
r e a c t i o n  o c c u r ,  w i t h  t h e  same t e m p o r a r i l y  i n c r e a s e d
 No.  J ^ ^ ..------------------------------------------------











Leucocytes per cub. m.m. 
/ f ' - / - / Z  =<0 r^zTD
^ - f - Z S  =^ A0^6> (TV
^/~Jl^Z^  — Crrro,
8 2 .
d i s l o c a t i o n  o f  t h e  p i c t u r e  t o  t h e  l e f ^  f o l l o w e d  by  a
d r i f t  t o  t h e  r i g h t  a s  t h e  p i c t u r e s  im proved .
Case  : L i l y  H e p p l e s t o n e .  A e t .  38 .
ITo.48 .  L a t e  S ec o n d a ry  S y p h i l i s .  T h i s
p a t i e n t  had  f o r  some t im e  s u f f e r e d  f rom  s y p h i l i t i c  u l c e r a -
«
t i o n  o f  t h e  r e c tu m  and v a g i n a ,  a  r e c t o - v a g i n a l  f i s t u l a  
h a v in g  o c c u r r e d .  She had. h a d  t r e a t m e n t ,  w i t h  t h e  r e s u l t  
t h a t  t h e  f i s t y l a  had  c l o s e d ,  b u t  a  s t r i c t u r e  o f  t h e  r e c tu m  
had  d e v e l o p e d .  She had  gone home f o r  a  p e r i o d ,  and 
r e t u r n e d  w i t h  t h e  s t r i c t u r e  t i g h t ,  and f r e s h  u l c e r a t i o n  
i n  t h e  rec tum* She a l s o  had  a  r a s h  on t h e  b o d y ,  eczema­
t o u s  i n  t y p e ,  and a p p e a r e d  t o  b e  v e r y  i l l *
She and t h e  p r e c e d i n g  c a s e  r e c e i v e d  t h e  S a l v a r s a n  
on t h e  same d a y s ,  and t h e  b l o o d  c o u n t s  were  made on t h e  
same d ays  s u b s e q u e n t l y .
19-1-13*  L e u c o c y t e s  p e r  cub* mm. =  8 ,0 0 0 .
I .  I I .  I I I .  IV. V.
S<Zf-
36^ 10^  0% 0%
1 9 - 1 - 1 3 . ( same day) *3 gramme S a l v a r s a n  g i v e n  i n t r a - v e n o u s ­
l y ,  p r e p a r e d  w i t h  s t e r i l e  norm al  s a l i n e  made up w i t h  tapw 
w a te r  and  p h y s i o l o g i c a l l y  p u r e  sodium c h l o r i d e *
2 4 -1 -1 3 . .  L e u c o c y t e s  p e r  c u b .  mm. «* 1 0 ,6 0 0 .
I .  I I *  I I I .  IV. V.
52^  9 ^  Ofo. 0%
8 3 .
8 - 2 - 1 3 .  L e u c o c y t e s  p e r  c u b .  mm. =  1 0 ,0 0 0 .
I .  I I .  I I I .  IV. V.
55# 19#  3# 0#
She im proved  r e m a r k a b ly  i n  t h i s  p e r i o d  a f t e r  r e c o v e r y
f rom  t h e  s h o r t  r e a c t i o n  which  o c c u r r e d  a f t e r  t h e  S a l v a r -
sam, w h ich  was c h a r a c t e r i s e d  by  r i g o r ,  p y r e x i a ,  n a u s e a ,
v o m i t in g  and h e a d a c h e .  The u l c e r a t i o n  i n  t h e  r e c tu m  
h e a l e d ,  and g r a d u a t e d  b o u g i e s  were p a s s e d  d a i l y .  She 
l e f t  on 2 2 - 2 - 1 3  f o r  home, a p p a r e n t l y  w e l l .  The b l o o d -  
c oun t  made on t h e  p r e v i o u s  day showed -
2 1 - 2 - 1 3 .  L e u c o c y t e s  =  8 ,0 0 0 .
I .  I I .  I I I .  IV. V.
1 5#  51# 28# 6#  0#
She h a d  t h u s  improved c o n s i d e r a b l y ,  b o t h  c l i n i c a l l y , a n d  
from  a  c o m p a r i s o n  o f  h e r  “p i c t u r e s ” , a s  a  r e s u l t  o f  h e r  
t r e a t m e n t .
The e x p l a n a t i o n  o f  t h e  i n c r e a s e d  d i s l o c a t i o n  of  t h e  
p i c t u r e  t o  t h e  l e f t  f o l l o w i n g  t h e  a d m i n i s t r a t i o n  o f  t h e  
S a l v a r s a n  made up w i t h  norm al  s t e r i l e  s a l i n e  (0 ,9^^  p r e ­
p a r e d  f rom  t a p - w a t e r ,  w i t h  p h y s i o l o g i c a l l y  p u r e  sodium 
c h l o r i d e ,  i s  n o t  v e r y  c l e a r .  C e r t a i n l y ,  i n  t h e  o t h e r  
o a s e s ,  i n  w h ic h  t h e  S a l v a r s a n  was d i s s o l v e d  i n  s t e r i l e  
d i s t i l l e d  w a t e r ,  and t h e n  d i l u t e d  t o  t h e  r e q u i r e d  amount 
w i th  s t e r i l e  s a l i n e  s o l u t i o n  p r e p a r e d  f ro m  d i s t i l l e d
w a te r  w i t h  p h y s i o l o g i c a l l y  p u r e  sodium c h l o r i d e ,  no
84,
r e a c t i o n  o c c u r r e d  c l i n i c a l l y ,  and t h e  b l o o d - p i c t u r e s  
showed a  s t e a d y  im provem ent .  W hether  t h e  e x p l a n a t i o n  
of  t h e  r e a c t i o n ,  i s ,  a s  some s a y ,  h y p e r t o n i c i t y  o f  t h e  
s o l u t i o n ,  o r  a c c o r d i n g  t o  o t h e r s ,  a  c h e m ic a l  i n t e r a c t i o n  
b e tw ee n  i m p u r i t i e s  i n  t h e  t a p - w a t e r ,  e s p e c i a l l y  t h e  c a r ­
b o n a t e s ,  and t h e  Salvarsan^ ,  i s  n o t  s e t t l e d ,  t h o u g h  i t  i s  
p r o b a b l e  t h a t  t h e  c a u s e  i s  t h e  l a t t e r  o f  t h e  two.
W liatever  be  t h e  c a u s e ,  a  c o m p a r is o n  o f  t h e s e  
" r e a c t i o n ” c a s e s  w i t h  t h e  ”n o n - r e a c t i o n ” c a s e s ,  c an n o t  
f a i l  t o  im p r e s s  upon one t h e  d e l i c a c y ,  a s  i t  w e re ,  o f  t h e  
n e u t r o p h i l s  p o l y m o r p h o - n u c l e a r  b l o o d - p i c t u r e ,  and hov/ 
l i t t l e  i s  n e c e s s a r y  t o  u p s e t  i t s  b a l a n c e ,  o r  t o  a l t e r  i t  
when once  t h e  b a l a n c e  h a s  b e en  u p s e t*
Case  : C l a r a  I b b o t s o n .  A e t .  35 .
No. 49 .  L a t e  S econdary  S y p h i l i s .  T h is
p a t i e n t  h a d  b e e n  u n d e r  t r e a t m e n t  f o r  some months f o r  
s e c o n d a r y  s y p h i l i s ,  and a t  t h e  t im e  o f  t h e s e  o b s e r v a t i o n s  
had numerous s m a l l  s o r e s  on t h e  s k i n  o f  t h e  t r u n k ,  an 
acne r o s a c e a  r a s h  on t h e  f a c e ,  and a  f a d i n g  s e c o n d a r y  
r a s h  on t h e  b o d y .  On 1 6 - 2 - 1 3  she  r e c e i v e d  /  . 3  gramme 
S a l v a r s a n  i n t r a - v e n o u s l y ,  d i s s o l v e d  and d i l u t e d  w i t h  
s t e r i l e  no rm al  s a l i n e  s o l u t i o n  (0 .9^0  p r e p a r e d  from  t a p  
v /a te r ,  w i t h  p h y s i o l o g i c a l l y  p u r e  sodium c h l o r i d e .
The b l o o d  was exam ined  im m e d ia te ly  b e f o r e  t h e  i n j e c ­
t i o n ,  and t h e  f o l l o w i n g  p i c t u r e  o b t a i n e d .  The s u c c e e d in g
Case No.
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^  crzrp
/3 — <T o~c^ ,
2 5 Z 5 3 T  -  /p ^
Case












Leucocytes per cub. m.m.
J 2 - â - / 3  =  ^(T zro
S'~' 3 — /S ~  ^  {y-crt:>
8 5 .
c o u n t s  a r e  t a b u l a t e d  a l s o .
1 6 - 2 - 1 5 .  B e f o r e  S a l v a r s a n .
L e u c o c y t e s  p e r  cub .  irjm. =  8 , 0 0 0 .
I .  I I .  I I I .  IV. V.
24^  58^ ISK 3?  ^ Q%
. 3  gramme S a l v a r s a n  i n t r a - v e n o u s l y .
1 8 - 2 - 1 3 .  L e u c o c y t e s  p e r  cu b .  mm. =  1 3 ,0 0 0 .
I .  I I .  I I I .  IV. V.
5Q% 53^  17% 0% 0%
2 0 - 2 - 1 3 .  L e u c o c y t e s  p e r  c u t .  nan. =  9 , 0 0 0 .
I .  I I .  I I I .  IV, V.
16:^ 02% 21% 1% 0%
2 2 - 2 - 1 3 .  L e u c o c y t e s  p e r  c u b .  mm. — 8 ,0 0 0 .
I .  I I .  @11. IV. V.
1 0^  58% 26% 6% 0%
5 - 3 - 1 3 ,  L e u c o c y t e s  p e r  cub .  mm. =  7 ,0 0 0 .
I .  I I .  I I I .  IV. V.
6% 54% 29% 7% 2%
She Virent home on 6 - 3 - 1 3 ,  t h e  day f o l l o w i n g  t h e  l a s t  county ' 
by w h ich  t im e  a l l  t h e  s k i n  c o n d i t i o n s  had  c l e a r e d  y p ,  she 
l o o k e d  and f e l t  b e t t e r ,  and  had  p u t  on f l e s h .
I t  i s  t o  be  n o t e d  i n  t h i s  c a s e  t h a t  a  s l i g h t  r e a c t i o n  
t o  t h e  S a l v a r s a n  i n j e c t i o n  o c c u r r e d ,  t a k i n g  t h e  fo rm  of a  
h e ad a ch e ,  w i t h  a  r i s e  o f  t e m p e r a t u r e ,  n a u s e a ,  and a  l i t t i e  
v o m i t in g .  T h i s  I  a t t r i b u t e  t o  t h e  p r e p a r a t i o n  o f  t h e
8 6 .
S a l v a r s a n  s o l u t i o n ,  w h ich  I have  d e s c r i b e d ,  and was accom­
p a n i e d  by  an i n c r e a s e  i n  t h e  d i s l o c a t i o n  of  t h e  p i c t u r e  
t o  t h e  l e f t .  I t  i s  s e en  t h a t  b e f o r e  t h e  i n j e c t i o n
t h e r e  was some d i s p l a c e m e n t  o f  t h e  p i c t u r e  t o  t h e  l e f t ^  
due t o  t h e  s y p h i l i s  f rom w hich  she w-as s u f f e r i n g .  D ur ing  
t h e  i n c i d e n c e  o f  t h e  r e a c t i o n  t o  t h e  S a l v a r s a n ^ t h i s  d i s l o ­
c a t i o n  i n c r e a s e d ,  b u t  s u b s i d e d  i n  t h e  c o u r s e  of  a  few dayg, 
b e i n g  t h e n  f o l l o w e d  by  a  s t e a d y  improvement  o f  t h e  p i c t u r e  
as  t h e  d r i f t  went to w a rd s  t h e  r i g h t .  T h i s  a c c u r a t e l y
c o i n c i d e d  w i t h  t h e  c l i n i c a l  p r o g r e s s  o f  t h e  c a s e ,  u n t i l ,  
on h e r  d i s c h a r g e ,  when a l l  symptoms had  a p p a r e n t l y  su b ­
s i d e d ,  t h e  p i c t u r e  was p r a c t i c a l l y  n o rm a l .
Thus a g a i n  t h i s  q u e s t i o n  c r o p s  u p .  I s  t h i s  
r e a c t i o n  v/hich f o l l o w s  t h e  a d m i n i s t r a t i o n  i n t r a - v e n o u s l y  
of  S a l v a r s a n  when i t  i s  d i s s o l v e d ,  and d i l u t e d ,  i n  s t e r i l e  
normal  s a l i n e  s o l u t i o n  (0.9%) p r e p a r e d  f rom o r d i n a r y  t a p  
w a t e r  w i t h  p h y s i o l o g i c a l l y  p u re  sodium c h l o r i d e ,  i s  t h i s  
r e a c t i o n  due t o  t h e  i n j e c t i o n  o f  a  h y p e r - t o n i c  f l u i d  i n t o  
t h e  b l o o d ,  o r  i s  i t  due t o  an i n t e r a c t i o n  be tw een  th e  
S a l v a r s a n  and t h e  c o n s t i t u e n t s  o f  t h e  t a p  w a t e r ,  e s p e c i a l l y  
th e  c a r b o n a t e s ?  As I  have  a l r e a d y  s t a t e d ,  I  b e l i e v e  
from th e  e f f e c t  on t h e  n e u t r o p h i l e  p o l y n u c l e a r  p i c t u r e ,  
t h a t  i t  i s  due t o  a  c h e m ic a l  i n t e r a c t i o n  b e tw een  t h e  
Sa lv a rsan^  and t h e  c o n s t i t u e n t s  o f  t h e  t a p  watery which  
p ro du ces  t o x i c  b i - p r o d u c t s .
Case
A  g e—.^ P^.O_____D isease.^
3 ~/S-------
/Vo-n^Z----
Leucocytes per cub. m.m. 
g^5*“4 - / 3  ^  gya-rti
a2- 3 - / 3  — % 6cw.
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A s s o c i a t e d  w i t h  t h e  i n c r e a s e d  d i s l o c a t i o n  t o  t h e  
l e f t  i n  t h e  c o u n t  o f  1 8 - 2 - 1 3  ( t h e  seco nd  c o u n t )  t h e r e  i s  
a  l e u c o c y t o s i s • The c a u s e  of  t h i s  I am n o t  q u i t e  
c l e a r  upon ,  u n l e s s  i t  i s  due t o  a  r e g e n e r a t i o n  on t h e  
p a r t  o f  t h e  l e u c o c y t e s  t o  d e a l  w i t h  p o s s i b l e  t o x i c  b i ­
p r o d u c t s .
Case : F r e d .  Dungworth* A e t .  40 .
Ho. 50.  S y p h i l i t i c  U l c e r a t i v e  L a r y n g i t i s .
T h is  p a t i e n t  h a d  b e en  u n d e r  t r e a t m e n t  f o r  some m on ths ,  
w i t h  M ercury  and P o t a s s i u m  I o d i d e .  The im provem ent ,
which  had  a t  f i r s t  b e en  r a p i d ,  l a t t e r l y  became l e s s  and 
l e s s  marked, u n t i l  s c a r c e l y  any p r o g r e s s  a p p e a re d  t o  be  
made. At t h i s  t im e  t h e  p a r t s  v i s i b l e  by  l a r y n g o s c o p i c
e x a m in a t io n  were  c o n g e s t e d ,  and u l c e r a t i o n  v/as p r e s e n t  
i n  t h e  e p i g l o t t i s .  The v o c a l  c o r d s  were c o n g e s t e d  and 
s w o l l e n ,  and p a t i e n t  s u f f e r e d  f rom  husky  a p h o n ia ,  and a  
f r e q u e n t ,  h a c k i n g ,  cough .
On 2 3 -2 -1 3  h i s  b l o o d  showed -
L e u c o c y t e s  p e r  cub .  mm. =  8 ,0 0 0 .
I .  I I .  I I I l  IV. V.
10% ZZ%0 15%> 1%
and i n  t h e  a f t e r n o o n  o f  t h e  same day he  r e c e i v e d  *3 gramme 
S a l v a r s a n  i n t r a - v e n o u s l y .  T h i s  dose  was d i s s o l v e d  i n  
s t e r i l e  d i s t i l l e d  w a t e r ,  and d i l u t e d  w i t h  s t e r i l e  0.5% 
s a l i n e  s o l u t i o n  p r e p a r e d  f r o n  d i s t i l l e d  w a t e r ,  w i t h
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j  3 -  3—/S = . ^  drzro.
Æ P—3- /3  =■ crcrt>, 
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p h y s i o l o g i c a l l y  p u r e  sodium c h l o r i d e ,  and no r e a c t i o n  of  
any k i n d  o c c u r r e d ,  e x c e p t  t h a t  d u r i n g  t h e  i n j e c t i o n  he 
c o m p la in e d  o f  s m a r t i n g  i n  t h e  t h r o a t .  D ur in g  t h e  n e x t  
week he  a p p e a re d  t o  b e  somewhat e a s i e r ,  and t h e  c o n g e s t i o n  
o f  t h e  e p i g l o t t i s  and t ^ e  c o rd s  d i d  n o t  seem t o  b e  so 
m arked ,  when v iew ed  by  t h e  l a r y n g o s c o p e .
On 2 - 3 - 1 5 1 a  week a f t e r  t h e  dose  o f  Sa lva rsan ^  h i s  b l o o d  
showed -
L e u c o c y t e s  p e r  c u b ,  mm. =  8 ,6 0 0 .
I .  I I .  I I I .  IV. V,
8 ^  48^  33# 9#  2#
A s l i g h t  improvement  i s  t h u s  p r e s e n t , c o i n c i d i n g  w i t h  t h e  
i irprovement  i n  t h e  l o c a l  and  g e n e r a l  c o n d i t i o n .  T h i s  
c l i n i c a l  im provem en t ,  how ever ,  d id  n o t  seem t o  p r o g r e s s  
v e ry  f a r ,  and on 2 3 - 3 - 1 5  a  f u r t h e r  b l o o d  e x a m in a t io n  was 
made, and t h e  f o l l o w i n g  p i c t u r e  o b t a i n e d  -  
2 5 - 3 - 1 3 .  L e u c o c y t e s  p e r  c u b .  mm. =  8 ,0 0 0 .
I .  I I .  I I I .  IV. V.
8 #  49#  39# 4# 0#
and a g a i n ,  2 9 - 3 - 1 5 . L e u c o c y t e s  p e r  c u t .  nan. — 7 ,0 0 0 .
I .  I I .  I I I .  IV. V.
1 0^  56^  3 1 ^  0%
From a  c o n s i d e r a t i o n  o f  t h e s e  two c o u n t s  i t  was deemed 
t h a t  t h e  improvement was n o t  b e i n g  m a i n t a i n e d ,  a s  a  s l i g h t  
bu t  d e f i n i t e  and  p r o g r e s s i v e l y  i n c r e a s i n g  d i s l o c a t i o n  o f
8 9 .
t h e  p i c t u r e  t o  t h e  l e f t  had  o c c u r r e d .  H is  c o n d i t i o n  
c l i n i c a l l y  d id  n o t  a p p e a r  t o  have  become w o r s e ,  b u t  i t  
c e r t a i n l y  h a d  n o t  im proved .  A c c o r d i n g l y ,  on t h e  
f o l l o w i n g  day ,  3 0 - 3 - 1 3 ,  0 .6  gramme S a l v a r s a n  was i n j e c t e d  
i n t r a - v e n o u s l y ,  p r e p a r e d  s i m i l a r l y  t o  t h e  f i r s t  doee .
Ho r e a c t i o n  f o l l o w e d ,  and on 1 0 - 4 - 1 3  t h e  f o l l o w i n g  
f i g u r e s  were  o b t a i n e d  -
L e u c o c y t e s  p e r  cub .  mm. =  8 ,0 0 0  
I .  I I ,  I I I .  IV. V.
5 0^  3 0^  10% 2%
By t h i s  t im e  a  c o n s i d e r a b l e  improvement  h a d  o c c u r r e d  i n  
t h e  p a t i e n t ' s  c o n d i t i o n .  The cough was e a s i e r ,  he  was 
s t i l l  h o a r s e  b u t  im p ro v in g ,  and no s i g n  o f  u l c e r a t i o n  i n  
^ t h e  l a r y n x  was v i s i b l e ,  t h o u g h  t h e  tÿjtte c o r d s  were s t i l l  
s w o l l e n .
The improvement  i n  t h e  p i c t u r e  c o i n c i d e d  w i t h  t h i s  
v i s i b l e  improvement  i n  a  s t r i k i n g  manner*
I n  t h i s  c a s e  no s t r i k i n g  d i s l o c a t i o n  o f  t h e  p i c t u r e  
was p r e s e n t  t o  b e g i n  w i t h ,  th o u g h  t h e r e  was a  s l i g h t  one 
t o  t h e  l e f t .  I t  must be  remembered, how ever ,  t h a t  he
had b e e n  u n d e r  t h o r o u g h  t r e a t m e n t  w i t h  m ercu ry  and 
potassium, i o d i d e  f o r  some months p r e v i o u s  t o  t h e  f i r s t  
c o u n t .  A l s o ,  a s  t h e  improvement f o l l o w i n g  t h e  u s e  of  
S a l v a r s a n  o c c u r r e d ,  i t  was r e f l e c t e d  i n  t h e  g ro u p in g  of  
the  p i c t u r e ,  t h u s  d e m o n s t r a t i n g  a g a i n  t h e  d e l i c a c y  of  t h e
Case











Leucocytes pci cuu. m.in.




t h e  n e u t r o p h i l e  p o ly m o r p h o - n u c le a r  l e u c o c y t e s  i n  r e s p o n d ­
in g  t  o s t  i m u l i •
I  s h a l l  no* c o n s i d e r  5 o t h e r  c a s e s  of  S e c o nd ary  
S y p h i l i s ,  a l l  o f  which  showed a  d i s p l a c e m e n t  o f  t h e  
p i c t u r e  t o  t h e  l e f t ,  i n  v a r y i n g  d e g r e e ,  a c c o r d i n g  t o  t h e  
s e v e r i t y  o f  t h e  d i s e a s e ,  and a l l  o f  w h ic h  showed an 
im provem ent ,  a l s o  i n  v a r y i n g  d e g r e e ,  by  t h e  p i c t u r e  
d r i f t i n g  tC t h e  r i g h t ,  c o i n c i d e n t  w i t h  a  c o r r e s p o n d i n g  
c l i n i c a l  g a i n .
C a se :  E l i z a  L u ce .  A e t .  20 .
IIo. 51. S e c on d ary  S y p h i l i s .  T h is  p a t i e n t
had c o n d y lo m a ta  p r e s e n t ,  and was o t h e r w i s e  f a i r l y  w e l l ,  
e x c e p t  f o r  some v u l v a r  e x c o r i a t i o n s  and d i s c h a r g e .  
1 6 - 5 - 1 5 .  L e u c o c y t e s  p e r  c u b .  mm* *» 7 ,0 0 0 .
I .  I I .  I I I .  IV. V.
9fc 59fc 21% 5% 0%
On t h e  a f t e r n o o n  o f  t h e  day on w h ich  t h e  above c o u n t  was 
made, . 3  gramme S a l v a r s a n  was g iv e n  i n t r a - v e n o u s l y .  ( I n  
a l l  t h e  s u c c e e d i n g  c a s e s  now t h e  s o l u t i o n  was p r e p a r e d  by  
d i s s o l v i n g  t h e  S a l v a r s a n  i n  d i s t i l l e d  w a t e r ,  and d i l u t i n g  
t o  t h e  r e q u i r e d  volume w i t h  s t e r i l e  0 . 5 ^  s a l i n e  s o l u t i o n ,  
p r e p a r e d  w i t h  d i s t i l l e d  w a t e r ,  w i t h  p h y s i o l o g i c a l l y  p u r e  
sodium c h l o r i d e ,  and i n  none of  them d id  any r e a c t i o n  
w ha tever  o c c u r ) .
Two days  l a t e r :
Ca^e  No.











Leucocytes per cub. m.m. 
«^3—3 - / 3  *5 ^  w o
^ 0 —3 —/3 =■ ^  crtT-O
Case












Leucocytes per cub. m.m. 
/ 6 -  3 - / J  =r ^  c r v r v .  
/  S ~-/3 -= fO^crcro
£ ^ - 3 ' / 3  = JJcrtro.
9 1 .
1 8 - 5 - 1 3 .  L e u c o c y t e s  p e r  cub .  mm. »» 9 ,0 0 0 .
I .  I I .  I I I .  IV. V.
52i Z0% i x f  of,
2 3 - 5 - 1 3 .  L e u c o c y t e s  p e r  c u b .  ram. — 9 ,0 0 0 .
I .  I I .  I I I .  IV. V.
7 ^  50^ 29^  12 ^  2%
3 0 - 5 - 1 5 .  L e u c o c y t e s  p e r  cub .  mm. «s 8 , 0 0 0 .
I .  I I .  I I I .  IV. V.
e f  4 6 f  5 1 f  13:& 2 f
By t h i s  t im e  she  was much improved i n  a p p e a r a n c e ;  t h e  
e x c o r i a t i o n s  h a d  h e a l e d ,  and t h e  co n d y lo m a ta  weare f a s t  
d i s a p p e a r i n g ,  and  a lm os t  g one .
C a se :  Marÿ G ray son .  A e t .  22 .
Ho. 52.  S e c o n d a ry  S y p h i l i s .  T h i s  was a
f a i r l y  w e l l - m a r k e d  c a s e  o f  s e c o n d a r y  s y p h i l i s ,  w i t h  condy­
lo m a ta  ana  some v a g i n a l  d i s c h a r g e .
1 6 - 3 - 1 3 .  L e u c o c y t e s  p e r  c u b .  mm. =  8 , 0 0 0 .
I .  I I .  I I I .  IV. V.
16:^ 60 b^ 21^ 5f  of,
0 .3  gramme S a l v a r s a n  v/as g iv e n  i n t r a - v e n o u s l y  on t h e  above 
d a t e ,  a f t e r  t h e  c o u n t  h ad  b e en  made. Two days  l a t e r :
1 8 -3 -1 3 .  L e u c o c y t e s  p e r  cub .  irm. =  1 0 ,0 0 0 .
I .  I I .  I I I .  IV. V.
9 ^  58^  33^ 4^ Ofo
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/'Leucocytes per cub. m.m. 
/VorntAl/ - n  ^
'  ^  f  crtro.
= :^éox>  
Â =r ^crtro.
9 2 .
I .  I I .  I I I .  IV. V.
77? 557? l i  1%
By t h i s  t im e  th e  co n d y lo m ata  h ad  a lm os t  d i s a p p e a r e d ,  no 
v a g i n a l  d i s c h a r g e  was p r e s e n t ,  and she l o o k e d  much b e t t e r *
Case : Emma B o o th ro y d .  Aet* 20 .
h o .  53* Seco nd ary  S y p h i l i s .  T h i s  c a s e
p r e s e n t e d  t h e  nowadays r a t h e r  uncommon p i c t u r e  o f  a  t y p i c a l  
and w e l l - m a r k e d  c a s e  o f  r u p i a .  T h e re  was a  h i s t o r y  o f  
p r e v i o u s  s o r e  t h r o a t y  b u t  no r a s h .  The r u p i a  was p r e s e n t
a l l  o v e r  t h e  bod y  and e x t r e m i t i e s ,  and, i n  p l a c e s  where  t h e  
c r u s t s  h a d  come o f f ,  t y p i c a l  u l c e r s  were l e f t  b e h i n d .  S o r e s  
were a l s o  p r e s e n t  on t h e  vu lva*
17-2-15*  L e u c o c y t e s  p e r  cub* mm* =  7,000*
I .  I I .  I l l *  IV. V.
\S>% 5% o f
Im m e d ia te ly  a f t e r  t h i s  c o u n t  was made *3 gramme S a l v a r s a n  
was g i v e n  i n t r a - v e n o u s l y ,  w i t h o u t  any su b s e q u e n t  r e a c t i o B s  
of  any k i n d .  E i g h t  days  l a t e r  2 5 -2 - 1 3  o n ly  one r u p i a  
c r u s t  was l e f t ,  a l l  t h e  o t h e r  s p o t s  b e in g  c l e a n ,  and 
h e a l t h y .  On 1 0 - 3 - 1 3  o n ly  s c a r s  were p re s e n t^  and she 
w a s ^ p u t t i n g  on f l e s h  r a p i d l y ^ a n d  l o o k e d  w e l l .
The f o l l o w i n g  shows t h e  d e t a i l s  o f  t h e  c o u n t s  -
1 9 -2 -1 5 .  L e u c o c y t e s  p e r  cub* mm* =  9 ,0 0 0 .
I .  I I .  I I I .  IV. V.












Leucocytes per cub. m.m.
Ÿi
£cnrio .
2 2 - 3 - 1 3 .  L e u c o c y t e s  p e r  ouL. mm. =  7 ,6 0 0 .
I .  I I .  I I I .  IV. V.
68^  20;^ 3 ^  Cffo
2 5 - 2 - 1 3 .  L e u c o c y t e s  p e r  c u b .  mm. — 9 ,0 0 0 .
I .  I I .  I I I .  IV. V.
3 . 5 #  6 4 . 5 #  27#  5# 0#
She c o n t i n u e d  f a i r l y  w e l l ,  b u t  i t  was deemed a d v i s a b l e  t o  
r e p e a t  t h e  d o se  o f  S a l v r a s a n  ( 0 . 3  gramme i n t r a v e n o u s l y )  
on 2 3 - 3 - 1 3 ,  i n  v iew  o f  t h e  f a c t  t h a t  t h e  f i r s t  d ose  had 
n o t  b e e n  l a T g e ,  and a l s o  t h a t  t h e  d i s e a s e  was w e l l -m a rk e d ,  
On t h i s  d a y ,  j u s t  b e f o r e  t h e  dose  was g i v e n ,  t h e  b l o o d  
was exam ined ,  and t h e  f o l l o w i n g  p i c t u r e  o b t a i n e d  - 
2 5 - 3 - 1 3 .  L e u c o c y t e s  p e r  c u b .  mm. =  7 ,0 0 0 .
I .  I I .  I I I .  IV. V,
1 3#  65#  19 #  3#  0#
T h is  p i c t u r e  i n d i c a t e d  t h a t  t h e  e f f e c t  o f  t h e  f i r s t  dose  
of S a l v a r s a n  had  p a s s e d  o f f ,  and t h a t  t h e  d i s e a s e  was 
g a i n i n g  g ro u nd  a g a i n ,  a l t h o u g h  t o  o r d i n a r y  m ethods  of  
e x a m in a t io n  su ch  a  c o n c l u s i o n  would have  b e en  a r r i v e d  a t  
on ly  by  t h e  most c a r e f u l  e x a m in a t io n  and o b s e r v a t i o n  o f  
t h e  c a s e ,  and p e r h a p s  n o t  even  t h e n ,  a s  t h e  p a t i e n t  
lo ok ed  and f e l t  so much b e t t e r .
A c c o r d i n g l y ,  t h e  second  dose  was g iv e n  a s  s t a t e d  on
2 3 -3 -1 3 .
On 2 5 - 5 - 1 3 . L e u c o c y t e s  p e r  c u b , mm. =  9 ,0 0 0 .
94,
I .  I I .  I I I .  IV. V.
1 0 ^  60# 26# 4# 0#
2 7 - 5 - 1 3 . L e u c o c y t e s  p e r  c u b .  imi. =  8 , 0 0 0 .
I .  I I .  I I I .  IV. V.
8#  52# 30# 9#  1#
On t h i s  l a s t  d a t e  she  f e l t  so w e l l  t h a t  she  i n s i s t e d  upon 
g o in g  home, p r o m i s i n g  t o  c o n t i n u e  t r e a t m e n t  b y  m ercu ry  a t  
home f o r  a  y e a r .
T h i s  c a s e  i s  o f  i n t e r e s t  i n  showing -  
1* The c o m p a r a t i v e l y  s e v e r e  d i s l o c a t i o n  o f  t h e  p i c t u r e  
t o  t h e  l e f t  i n  a  c a s e  o f  s y p h i l i s .
2 .  A l s o ,  i t  shows t h e  improvement mnder S a l a a r s a n  t r e a t ­
m ent ,  a s  e v id e n c e d  by  t h e  d r i f t  o f  t h e  p i c t u r e  t o  t h e  
r i g h t ,  and a l s o  c l i n i c a l l y .
3 .  I t  i n s t a n c e s  a  c a s e  where  a  r e l a p s e  was d e t e c t e d  by  
t h e  b l o o d - p i c t u r e  b e f o r e  i t  was d e f i n i t e l y  d i a g n o s e d  
c l i n i c a l l y .
4.  I t  shows t h e  r a p i d  improvement  a f t e r  t h e  r e l a p s e  when 
a second  d o se  of  S a l v a r s a n  had  b e en  g i v e n .
C a se :  E l l e n  Moye. A e t ,  23.
ITo. 54 .  S e c o n d a ry  S y p h i l i s .  T h is  c a s e  had
been w e l l  t r e a t e d  by  m erc u ry  b e f o r e  coming u n d e r  o b s e r v a ­
t i o n ,  b u t  a  f a d i n g  r a s h  was s t i l l  p r e s e n t ,  w i t h  s l i g h t  
i n j e c t i o n  o f  t h e  t h r o a t .












jX Leucocytes per cub. m.m.
^  <5^ orzro. 
^  00











A/ .1 y  Leucocytes per cub. m.m.
/ 3 - 4 ' - / 3 =^<rz%> 
/S'—/f — f3 =: ^  crtro
Ao-'/f-Zi^ -  Ÿ^crux>
9 5 .
I .  I I .  I I I .  IV. V.
58^ ZÜL#
S a l v a r s a n  0 . 3  granme g iv e n  i n t r a - v e n o u s l y  i in m e d ia te ly  
t h i s  c o u n t  had  b e en  made.
3 0 - 3 - 1 3 .  L e u c o c y t e s  p e r  c u b .  mm. «  8 ,0 0 0 ,
I .  I I .  I I I .  IV. V.
53< 1% 1%
5 - 4 - 1 5 .  h e w to a y te a  Aet cu.l.m.Tn.. = ^ 6 o o
I .  I I .  I l l ,  IV. V.
8 $  49f= 34^  8% 1%
The r a s h  had d i s a p p e a r e d ,  and p a t i e n t  a p p e a re d  much 
b e t t e r .
C a se :  Eva  Eogg. A e t .  20.
l ie .  55. S e c o n dary  S y p h i l i s .  Condylomata
were  p r e s e n t ,  b u t  were  m i l d .  She h ad  had  t r e a t m e n t  
p r e v i o u s l y  b y  m e rc u ry .
1 3 - 4 - 1 5 .  L e u c o c y t e s  p e r  c u b .  mm. =  8 ,0 0 0 .
I .  I I .  I I I .  IV. V,
10% 76% 14% 0% 0%
S a l v a r s a n  0 . 3  gramme g i v e n  i n t r a - v e n o u s l y ,  im m e d ia te ly  
a f t e r  t h i s  c o u n t  was made.
1 5 - 4 - 1 3 .  L e u c o c y t e s  p e r  cub .  mm. = 9 , 0 0 0 .
I .  I I .  I I I .  IV. V.
9%, 67% Z0% 4%












1/ ] /  Leucocytes per cub. m.m.
f } ^  / 6 - 3 - / S  =  p^erTTD
—3 - / 5  ^  cTzr^-
âo-'Z-^/Z ^ o g ~o
~~/3 =2 (T%rO
96
J&evcocyYff Ml. 7-yf. =- Ÿ^OOO.
2 0 - 4 - 1 3 .  I .  I I .  I I I .  IV. V.
9f, z e f  6% \%
The improvement  i n  t h e s e  p i c t u r e s ,  t h e u g h  s l i g h t ,  c o i n ­
c i d e d  w i t h  an improvement i n  p a t i e n t ' s  c o n d i t i o n .  The 
c o n d y lo m a ta  were  p r a c t i c a l l y  n o n - e x i s t e n t  a t  t h e  t im e  of  
t h e  l a s t  c o u n t .  She l o o k e d  and f e l t  b e t t e r ,  a l s o .
I s l i a l l  now c o n s i d e r  a  c a s e  of  T e r t i a r y  S y p h i l i s .  
Case  : M a rg a re t  l i t t e n s .  A e t .  60 .
No. 56.  S y p h i l i t i c  u l c e r  o f  l e g *  T h is  was
a  v e r y  f o u l and c h r o n i c  u l c e r of many y e a r s ' d u r a t i o n .
16—3 - 1 3 . L e u c o c y te 3 p e r  cu b .  mm. == 7 ,0 0 0 .
I . I I . I I I , IV. V.
63# I S # 5^ 1#
Im m e d ia te ly a f t e r  t h i s c oun t  0 . 3  gramme S a l v a r s a n  was
g iv e n  i n t r a - v e n o u s l y , and t h e u l c e r  improved r e m a rk a b ly
1 8 - 3 - 1 3 . L e u c o c y t e s p e r  cub . mm. n 8 ,0 0 0 .
I . I I . I I I . I V . , V*
10% 53# 30# 7# 0#
2 0 -3 -1 3 . L e u c o c y t e s p e r  ou t . mm. 8 ,0 0 0 .
I . I I . I I I . IV. V.
10#: 49# 33# 8% 0#
2 3 -3 -1 3 .  L e u c o c y t e s  p e r  cu b . mm. ss (8 ,0 0 0 .
I . I I . I I I . IV. V.
9# 44# 35# 11# 1#
Case  A^o. «57- ^ - __________
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10%
Leucocytes per cub. m.m.
—Æ—/Z = 0~e^.
~ cnrt>
â z ^ % -)s  % ^  c rtro .
97
The n e x t  c a s e  i s  one o f  P a r a s y p h i l i t i s  D i s e a s e ,  
v i z .  Locomotor  A t a x i a .  In  t h i s  c a s e  a  d e f i n i t e
h i s t o r y  of  a n t e c e d e n t  s y p h i l i s  was p r e s e n t .  He was a  
weedy man, w i t h  v e r y  marked g i r d l e  p a i n s ,  and t y p i c a l  
symptoms of t h e  d i s e a s e .
Case  : Thos .  W est ,  A e t .  42*
Ho. 57 .  Locomotor  A t a x i a .
2 3 - 2 - 1 3 .  L e u c o c y t e s  p e r  c u b .  mm. =  6 ,0 0 0 .
I .  I I .  I I I .  IV. V.
20^  48^  26^: 6#
I m m e d ia te ly  a f t e r  t h i s  c o u n t  was made a  dose  of  0 . 3  gramme 
S a l v a r s a n  was g i v e n  i n t r a - v e n o u s l y .  Ho r e a c t i o n  o c c u r r ­
ed ,  b u t  no improvement i n  t h e  symptoms o f  t h i s  c a s e  
f o l l o w e d ,  th o u g h  h i s  g e n e r a l  h e a l t h  was a  l i t t l e  improved* 
2 5 -2 - 1 3 .  L e u c o c y t e s  p e r  c u b .  mm. =  8 ,0 0 0 ,
I .  I I .  I I I .  IV. V.
20% 50% 25% 5% 0%
2 5 - 5 - 1 5 .  L e u c o c y t e s  p s r  cu b .  mm. =  7 ,0 0 0 .
I .  I I .  I I I .  IV. V.
17% 53% 26% 4% 0%
Thus, a  f u l l  month  a f t e r  h i s  dose  o f  S a l v a r s a n ,  t h e  o n ly  
improvement i n  h i s  c a s e  was i n  h i s  g e n e r a l  a p p e a ra n c e  and 
n u t r i t i o n ,  f o r  he l o o k e d  a  l i t t l e  b e t t e r .  A b s o l u t e l y  
no a m e l i o r a t i o n  o f  h i s  n e rv o u s  symptoms t o o k  p l a c e ,  and 
t h i s  c o n d i t i o n  of  a f f a i r s  was b o r n e  ou t  by  t h e  e x a m in a t io n
Case  N o.

















of h i s  o lo o d ;  ^ h e r ^  c o n s i d e r i n g  a l l  t h e  5 c l a s s e s  o f  th e  
p i c t u r e ,  p r a c t i c a l l y  no change  had o c c u r r e d .
The l a s t  c a s e  of  my s e r i e s  o f  S y p h i l i t i c  c a s e s  i s  
one o f  S y p h i l i t i c  P s o r i a s i s .
O ase : A1 i c e  Roe. A e t .  34.
IIo. 58. S y p h i l i t i c P s o r i a s i 3 »
13- 4 - 1 3 . Leuc o c y t es  p e r cu b .  mm. em 8
I . I I . I I I . IV. V.
4;^ 58% 32^ 4% 2%
Im m e d ia te ly a f t e r t h i s  c o u n t  was made, 0
3 an was g i v en i n t r a - v e n o u s l y .
The f o l l o w i n g  a r e t h e  s u b se q uen t  c o u n t s  ■
15- 4 - 1 3 . L e u c o c y t e s  p e r c u b . mm. ss 8 , *
I . I I . I I I , IV. V.
7 ^ 60% 27% 4% Z%
22- 4 - 1 3 . L e u c o c y t e s  p e r cub .  mm. = 7 , '
I . I I . I I I . IV. V.
6 ^ 57% 50% 5;^ 2%
T his  was a  v e r y  w e l l - m a r k e d  c a s e  o f  P s o r i a s i s ,  w i t h  a  v e r y  
d e f i n i t e  h i s t o r y  o f  p r e v i o u s  s y p h i l i s *
The p s o r i a t r ô  p a t c h e s ,  which  had b e e n  v e r y  e x t e n s i v e  
and somewhat m o i s t ,  h a d ,  by  t h e  d a t e  o f  t h e  l a s t  c o u n t ,  
become q u i t e  d r y ,  and t h e  s c a l e s  were  d i m i n i s h i n g  i n  
q u a n t i t y  d a i l y .  A l l  h e r  c o u n t s  do n o t  show a  g r e a t  
d e p a r t u r e  f ro m  n o r m a l ,  o r  a  marked d i f f e r e n c e  f rom  each
9 9 .
o t h e r ,  b u t  what d i f f e r e n c e  t h e r e  i s ,  i s  p r o g r e s s i v e  i n  
t h e  d i r e c t i o n  of  Im provem en t , t h o u g h  t h i s  improvement i s  
n o t  i n  p r o p o r t i o n  t o  t h e  marked c l i n i c a l  improvement 
e v i d e n t .
To r e v i e w ,  t h e n ,  b r i e f l y ,  t h e  f i n d i n g s  o b t a i n e d  
from t h i s  s e r i e s  o f  c a s e s  of S y p h i l i s .
1 .  In  c a s e s  o f  a c t i v e  s y p h i l i s  t h e r e  i s  a  d i s l o c a t i o n  
o f  t h e  p i c t u r e ,  and t h i s  d i s l o c a t i o n  i s  a lw ays  t o  t h e  
l e f t .
Ho c a s e  o f  s y p h i l i s  h a s  come u n d e r  my o b s e r v a t i o n  
p r e s e n t i n g  s u c h  a  marked d i s l o c a t i o n  a s  i n  some o f  t h e  
c a s e s  o f  pu lm o n a ry  t u b e r c u l o s i s  w h ich  I have  a l r e a d y  
d e s c r i b e d .  The r e a s o n  of t h i s  i s ,  o b v i o u s l y ,  t h a t  
a s  s y p h i l i s  i s  much more amenable t o  t r e a t m e n t  t h a n  
pu lm bnary  t u b e r c u l o s i s ,  i t  i s  e x t r e m e l y  u n u s u a l  nowa­
days t o  f i n d  a  c a s e  b o  n e a r  t o  d e a t h  a s  were some o f
t h e  c a s e s  o f  pu lm onary  t u b e r c u l o s i s .
I f  an e x a m in a t io n  o f  t h e  b l o o d  c o u ld  be  made i n  a  
c a s e  a c t u a ] . l y  d y in g  f rom  a c t i v e  s y p h i l i s ,  I  am of 
o p i n i o n  t h a t  a  v e r y  marked d i s l o c a t i o n  t o  t h e  l e f t  
would be  f o u n d .
2.  A c co rd in g  t o  t h e  s e v e r i t y  of  t h e  a t t a c k  t h e  f i n d i n g s  
a r e  more u n i f o r m ,  and t h e  im provem en ts ,  o r  r e l a p s e s ,  a s
th e  c a s e  may b e ,  o c c u r  w i t h  g r e a t e r  c e l e r i t y  and a r e
more s t r i k i n g ,  i n  c a s e s  o f  what may be  t e rm ed  a c t i v e l y
100 .
a d v a n c in g  d i s e a s e  t h a n  i n  c a s e s  where  advance  i s  s low 
o r  a p p a r e n t l y  a r r e s t e d .
T h a t  i s  t o  s a y ,  where a f r e e  b l o o d  i n f e c t i o n  i s  
p r e s e n t ,  t h e  a l t e r a t i o n s  i n  t h e  p i c t u r e s  f rom  normal  a r e  
more s t r i k i n g  t h a n  i n  c a s e s  where  t h e  o rg an ism s  a r e  
a p p a r e n t l y  w a l l e d  o f f  f ro m  t h e  g e n e r a l  c i r c u l a t i o n .
3 ,  The improvement i n  t h e  p i c t u r e  c o i n c i d i n g  w i t h  t h e  
improvement  i n  t h e  p a t i e n t  i s  v e r y  # s f r i ic in g .  C o n v e r s e ­
l y ,  where  no a p p r e c i a b l e  improvement h a s  o c c u r r e d  i n  
t h e  p a t i e n t * s  c o n d i t i o n ,  no a p p r e c i a b l e  a l t e r a t i o n  i n  
t h e  p i c t u r e  i s  e v i d e n t ,  a s  i n  t h e  c a s e  o f  lo c o m o to r  
a t a x i a  t r e a t e d  by S a lv a r s a n *
4* The r e m a r k a b l e  ch an g e s  i n  t h e  p i c t u r e s  f o l l o w i n g  
t h e  a d m i n i s t r a t i o n  o f  S a l v a r s a n  c a n n o t  f a i l  t o  a t t i r a c t  
n o t i c e .
T h ese  c h a n g e s  o c c u r  q u i c k l y ,  and c o i n c i d e  w i t h  t h e  
c h an g e s  i n  t h e  p a t i e n t ’ s c l i n i c a l  c o n d i t i o n .
T hus ,  improvement o f  t h e  p i c t u r e  h a s  b e e n  lo o k e d  
f o r  when t h e  p a t i e n t  h a s  im proved ,  and d e t e r i o r a t i o n  
when t h e  p a t i e n t  h a s  had  a  r e l a p s e ,  and c o n v e r s e l y .
I n  no c a s e ,  on com par ing  t h e  b l o o d  p i c t u r e  w i t h  t h e  
c l i n i c a l  p i c t u r e , h a s  an e r r o n e o u s  f i n d i n g  Veen 
o b t a i n e d .
I n  a t  l e a s t  one c a s e ,  {Ho* 53) a  r e l a p s e  was d e t e c t ­
ed by  t h e  b l o o d - p i c t u r e  b e f o r e  i t  was e v i d e n t  c l i n i c a l l y
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and t h e r e f o r e  t h e  v a l u e  of  t h e  method a s  an i n d e x  f o r  
t r e a tm e n t^  a s  w e l l  a s  f o r  p r o g n o s i s ,  i s  e s t a b l i s h e d .
5 .  One c a n n o t  c o n c lu d e  t h i s  r e v i e w  of  t h e  c a s e s  o f  
S y p h i l i s  w i t h o u t  a g a i n  d raw ing  a t t e n t i o n  t o  t h e  d i f f e r ­
e n t  e f f e c t s  upon t h e  p i c t u r e s  p r o d u c e d  by  t h e  i n t r a ­
v enous  i n j e c t i o n  of S a l v a r s a n  made up i n t o  a  s o l u t i o n  
by  two d i f f e r e n t  m e tho d s .  I n  one ,  t h e  S a l v a r s a n  
was d i s s o l v e d  i n  s t e r i l e  norm al  {0*9%) s a l i n e  s o l u t i o n  
p r e p a r e d  f rom  o r d i n a r y  t a p  w a t e r ,  w i t h  p h y s i o l o g i c a l l y  
p u r e  sod ium  c h l o r i d e ,  and d i l u t e d  t o  t h e  r e q u i r e d  
q u a n t i t y  w i t h  s t e r i l e  normal s a l i n e  s o l u t i o n .
I n  t h r e e  i n s t a n c e s  t h i s  was d o ne ,  and, e a c h  t ime, a  
" r e a c t i o n ” o c c u r r e d .  T h i s  was r e p r e s e n t e d  u s u a l l y  by  
a  r i g o r ,  a  r i s e  o f  t e m p e r a t u r e ,  h e a d a c h e ,  n a u s e a  and 
v o m i t i n g .  I n  e ac h  c a . s e , t h i s  r e a c t i o n  p a s s e d  o f f
w i t h i n  24 h o u r s ,  and an i n c r e a s e  i n  t h e  d i s l o c a t i o n  t o  
t h e  l e f t  o f  t h e  p i c t u r e s  o c c u r r e d  f o r  a  day o r  two,  
b e f o r e  a  l a r g e r  d r i f t  t o  t h e  r i g h t  o c c u r r e d ,  making 
t h u s . e v e n t u a l l y  a  b e t t e r  p i c t u r e  t h a n  t h e  o r i g i n a l ,  and 
d e m o n s t r a t i n g  t h e  b e n e f i c i a l  a c t i o n  of  t h e  S a l v a r s a n  
upon t h e  i n d i v i d u a l .
In  a l l  t h e  o t h e r  c a s e s  t h e  S a l v a r s a n  s o l u t i o n  was 
made up a s  i s  now recommended b y  E l i r l i c h ,  v i z . .
The S a l v a r s a n  i s  d i s s o l v e d  i n  a  l i t t l e  d i s t i l l e d  
w a t e r ,  and  t h e n  d i l u t e d  up t o  t h e  r e q u i r e d  volume w i t h
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0 . 5 ^  s t e r i l e  s a l i n e  s o l u t i o n  i t s e l f  p r e p a r e d  f rom  d i s ­
t i l l e d  w a t e r  w i t h  p h y s i o l o g i c a l l y  p u r e  sodium c h l o r i d e .
I n  none o f  t h e s e  c a s e s  d i d  any " r e a c t i o n ” o c c u r ,  
and i n  a l l  of  them th e  p i c t u r e s  showed, by  a  d r i f t  t o  
t h e  r i g h t  an im m edia te  improvement i n  t h e  p a t i e n t ’ s 
c o n d i t i o n .  (How lo n g  t h i s  improvement l a s t s ^  i s  
b e s i d e  t h e  p o i n t ,  b e i n g  a  m a t t e r  o f  d o s a g e ,  a s  h a s  
b e e n  d e m o n s t r a t e d  i n  t h e  c a s e  w h e r e i n  a  r e l a p s e  o c c u r r e d  
a f t e r  t h e  improvement e f f e c t e d  b y  t h e  f i r s t  dose  had  
p a s s e d  o f f ,  and where  a  second  improvement f o l l o w e d  t h e  
a d m i n i s t r a t i o n  of  a  secon d  d o s e .  These  f a c t s  a r e  
c l e a r l y  e v id e n c e d  b y  a  s t u d y  of  t h e  v a r i o u s  c o u n t s  i n  
t h e  c a s e . )
What i s  t h e  c a u s e ,  t h e n ,  of t h i s  c l i n i c a l  r e a c t i o n  
accom panied  by  t h e  t e m p o r a r y  d e t e r i o r a t i o n  o f  t h e  b l o o d -  
p i c t u r e ,  f o l l o w i n g  t h e  i n j e c t i o n  o f  S a l v a r s a n  p r e p a r e d  i n  
t h e  f i r s t  method? As I  have p r e v i o u s l y  s t a t e d ,  two 
v iew s a r e  h e l d ,  one t h a t  a  h y p e r - t o n i c  s o l u t i o n  i s  p r o ­
duced b y  t h e  a d d i t i o n  of  t h e  S a l v a r s a n  t o  t h e  norm al  
s a l i n e .  A n o th e r  i s  t h a t  i t  i s  due t o  a  c h e m ic a l  i n t e r ­
a c t i o n  b e tw e e n  t h e  S a l v a r s a n  and t h e  c o n s t i t u e n t s  o f  t h e  
t a p  w a t e r ,  e s p e c i a l l y  t h e  c a r b o n a t e s ,  p r o d u c i n g  t o x i c  
b i - p r o d u c t s .
By f o l l o w i n g  E h r l i c h ’ s l a t e r  m ethod,  b o t h  t h e s e  c o n ­
t i n g e n c i e s  a r e  m e t .  Thus ,  which  of  t h e  two i s  t h e  r e a l
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c a u s e  i s  n o t  q u i t e  c l e a r ,  p o s s i b l y  b o t h  p l a y  a  p a r t .
From t h e  s t u d y  of  t h e  e f f e c t s  o f  o t h e r  t o x i n s  on t h e  
b l o o d - p i c t u r e ,  and a s  t h e  " r e a c t i o n "  p r o d u c e s  an a l t e r a ­
t i o n  i n  a  s i m i l a r  d i r e c t i o n ,  v i z . ,  t o  t h e  l e f t ,  I  am 
i n c l i n e d  t o  t h i n k  t h a t  t h e  t o x i c  t h e o r y  h a s  t h e  more 
w e ig h t  b e h in d  i t .
The p o i n t  on w hich  I  sh o u ld  l i k e  t o  l a y  em phas is  
a t  p r e s e n t ^  i s  t h i s .  L u r in g  t h i s  " r e a c t i o n "  which  
o c c u r r e d  i n  s e v e r a l  c a s e s ,  t h e  p a t i e n t s  were  no t  so w e l l  
a s  b e f o r e  i t  h a p p e n e d ,a n d  a f t e r  i t  su b s id e d *  T h is  
" r e a c t i o n "  was n e v e r  v e ry  s e v e r e ,  n o r  of  l o n g  d u r a t i o n ,  
and y e t  i t s  e f f e c t s  a r e  c l e a r l y  r e f l e c t e d  i n  t h e  b l o o d -  
p i c t u r e s  o f  t h e  c a s e s  i n  q u e s t i o n .
T h u s , a g a i n , t h e  d e l i c a c y  of t h e  b a l a n c e  o f  th e  
" p i c t u r e "  i s  d e m o n s t r a t e d ,  a l s o  t h e  d e l i c a c y  of  i t s  r e s ­
ponse  t o  c e r t a i n  s t i m u l i *
L obar  Pneumonia*
I  have  made o b s e r v a t i o n s  i n  S '  c a s e s  o f  L o b a r  Pneu­
monia  of w h ic h  r e c o v e r e d ,  and succumbed*
The n e u t r o p h i l e  b l o o d - p i c t u r e  i s  m a rk e d ly  a l t e r e d  
i n  t h i s  d i s e a s e ,  and t h e  improvement ,  o r  d e t e r i o r a t i o n ,  
of t h e  p i c t u r e s  i n  t h e  v a r i o u s  c a s e s ,  c o i n c i d e n t  w i t h  t h e  
f a v o u r a b l e  o r  u n f a v o u r a b l e  p r o g r e s s  o f  t h e  p a t i e n t ,  i s  














Leucocytes per cub. m.m.
= / t y  (nrt>, 
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1 0 4 .
Those  c a s e s  which  r e c o v e r e d  w i l l  be c o n s i d e r e d
I i r s t  o
C ase :  Thomas W r i g h t .  A e t .  52 .
No. 59 .  Lobar  Pneumonia .  T h i s  p a t i e n t
came u n d e r  o b s e r v a t i o n  on 5 - 2 - 1 5  w i t h  a  p a t c h  o f  pneumonic 
c o n s o l i d a t i o n  i n  t h e  l e f t  l o w e r  l o b e ,  i n  t h e  a x i l l a r y  l i n e ,  
and w i t h  a  h i s t o r y  of  56 h o u r s  i l l n e s s .  He was a  s t r o n g ,  
h e a l t h y - l o o k i n g  man, e x c i t e d ,  and w i t h  a  t e m p e r a t u r e  of  
1 0 5 ° ? .  N o th in g  abnorm al  was p r e s e n t  i n  any  o t h e r
sy s te m .  The t e m p e r a t u r e  r em a in ed  b e tw een  102°  and 105°  
and he  was c o m f o r t a b l e  t i l l  7 - 2 - 1 5 ,  when h i s  l e f t  u p p e r  
l o b e  s o l i d i f i e d  c o m p l e t e l y ,  t h e  c o n s o l i d a t i o n  of  t h e  lo w e r  
l o b e  e x t e n d i n g  a l s o  t i l l  t h e  u p p e r  h a l f  was s o l i d .  He 
was d e l i r i o u s  and r e q u i r e d  r e s t r a i n t .  On 9 - 2 - 1 5  a  
c r i s i s  o c c u r r e d ,  and f rom  t h e n  onward h i s  r e c o v e r y  was 
u n i n t e r r u p t e d .  The v a r i o u s  p i c t u r e s  a r e  appended 
5 - 2 - 1 5 .  L e u c o c y t e s  p e r  c u b .  mm. «= 1 8 ,0 0 0 .
I .  I I .  I I I .  IV.
x ifo  &z% zvfo 0%
5 - 2 - 1 5 .  L e u c o c y t e s  p e r  c u b .  mm. "  2 1 ,0 0 0 .
I .  I I .  I I I .  IV. V.
16J? Ofo Off
8 - 2 - 1 5 .  L e u c o c y t e s  p e r  c u b .  mm. =  1 7 ,0 0 0 .
I .  I I .  I I I .  IV. V.
52^ 50^ 16;^  Z% o f
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Leucocytes per cub. m.m. 
/ g " i g - / 3  =  /O y<rtrD , 
^  crtrt)
^ o - 3 ~ / S  =r ^  crtTt>
1 0 5 .
C r i s i s .  9 - 2 - 1 3 .  L e u c o c y t e s  p e r  c u b .  mm. »  1 6 , 0 0 0 .
I . I I . I I I . IV. V.
33;^ 52;^ 1 4 ^ 0^
18--2 -1 3 . L e u c o c y t es  p e r cu b . mm. »  1 0 ,0 0 0
I . I I . I I I . IV. V.
14 ;^ 59?? 23P^ 4^ 0;^
8-25-13. L e u c o c y t e s  p e r c ub . mm. s= 8 , 0 0 0 .
I . I I . I I I . IV, V,
5% 56^ 2>1% 7^ 1%
20--3 -13 . L eu c o cy t e s  p e r c u b . mm. «• 9 ,0 0 0 .
I . I I . I I I . IV. V.
5;^ 45^ 35;^ 13 ;^ 2^
T h is  c a s e  i s  i n t e r e s t i n g  i n  showing t h a t  a  d i s l o c a t i o n  t o  
t h e  l e f t  h ad  o c c u r r e d , i n c r e a s i n g  u n t i l  t h e  c r i s i s ,  a f t e r  
which  a  s t e a d y  and u n i n t e r r u p t e d  d r i f t  t o  t h e  r i g h t  t o o k  
p l a c e ,  u n t i l  t h e  p i c t u r e  became n o rm a l .
The d i s l o c a t i o n  was n e v e r  e x t r e m e ,  b u t  a t  no t im e  d i d  
t h e  p a t i e n t  l o o k  a s  th o u g h  he would d i e ,  and  t h e r e f o r e  t h e  
p i c t u r e  may be  h e l d  t o  c o i n c i d e  w i t h  t h e  c l i n i c a l  f a c t s .
C a se :  F r e d e r i c k  L u p to n .  A e t .  3 y e a r s .
Ho. 60 .  L o b a r  Pneumonia .  A d m i t te d  on
2 8 - 3 - 1 3 ,  w i t h  a  l o b a r  pneumonia  of. t h e  l e f t  lo w e r  l o b e ,  
and pneumonic  c o n s o l i d a t i o n  a t  t h e  apex  o f  t h e  r i g h t  
upper  l o b e ,  o f  3 d a y s ’ d u r a t i o n .












Leucocytes per cub. m.m. 
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Leucocytes per cub. m.m.
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I .  I I .  I I I .  IV. V.
iX% 4:6% 10% 3% 0%
The t e m p e r a t u r e  rem a in e d  p y r e x i a l ,  be tw ee n  101°  and 103°  
■but no c o m p l i c a t i o n ^  o r  e x te n s i o n ^  o c c u r r e d .
3 0 - 3 - 1 3 .  l e u c o c y t e s  p e r  c u b .  mm. =  2 2 ,0 0 0 .
I .  I I .  I I I .  IV. V.
47% 44% 0%, 1%, 0%
5 1 - 5 - 1 5 .  L e u c o c y t e s  p e r  cub .  mm. =  2 1 , 0 0 0 .
I .  I I .  I I I .  IV. V.
43% 46% 9% 2% 0%
On 3 1 - 3 - 1 3  t h e  c o u n t  was made i n  t h e  m o rn in g ,  and i n  t h e  
a f t e r n o o n ^ a  f a l l  i n  t h e  t e m p e r a t u r e ,  p u l s e ,  and r e s p i r a ­
t i o n s ,  o c c u r r e d ,  which  p ro v e d  t o  be  t h e  c r i s i s .  T hus^a  
d e f i n i t e  improvement  i n  t h e  p i c t u r e  had  o c c u r r e d  i n  t h i s  
c a s e  b e f o r e  any  s i g n s  were  p r e s e n t  o f  an a p p r o a c h i n g  
c r i s i s .  C o n s i d e r i n g  t h e  c a s e  a f t e r w a r d s ,  t h i s
improvement i n  t h e  p i c t u r e  may b e  t a k e n  a s  an i n d i c a t i o n  
t h a t  t h e  c L r is i s  was n e a r .
R eco v e ry  was r a p i d  and u n i n t e r r u p t e d ,  and t h e  f u r -  
t h u r  c o u n t s  showed.
1 0 - 4 - 1 5 .  L e u c o c y t e s  p e r  c u b .  mm. «» 9 ,0 0 0 .
I .  I I .  I I I .  IV. V.
1 2 ^  66% Z0% 2% 0%










Leucocytes per cub. m.m.
S  /S j oro-o^
cyt^z)
— ^  cr-«>T?.
1 0 7 .
I .  I I .  I I I .  IV. V.
55J? 25,< 11:^ Z f
Case : Joseph. Lowther* Aet 9 .
"So* 61. L obar  Pneumonia ,  T h i s  boy  came
u n d e r  o b s e r v a t i o n  on 7 - 4 - 1 3  w i t h  a  h i s t o r y  o f  i l l n e s s  of  
36 h o u r s '  d u r a t i o n .  At t h i s  ÿime a  pneumonic c o n s o l i d a ­
t i o n  was p r e s e n t  o v e r  t h e  l i m i t s  of  t h e  r i g h t  u p p e r  l o b e .
Ho o t h e r  s y s te m  was a f f e c t e d .  The t e m p e r a t u r e  r a n g e d  
b e tw e e n  102°  and 103° and h i s  c o n d i t i o n  was q u i t e  s a t i s ­
f a c t o r y .  On t h e  m orn ing  of  1 1 - 4 - 1 3  he was n o t  so w e l l ,  
and t h e  r i g h t  l o w e r  l o b e  was fo u n d  t o  be  t h e  s e a t  o f  an 
e x t e n s i o n  o f  t h e  pneumonic  c o n s o l i d a t i o n , i n v o l v i n g  t h e  
whole l o b e .  He improved  somewhat d u r i n g  t h e  day ,  and 
d u r i n g  t h e  n e x t  a f t e r n o o n  t h e  c r i s i s  began,  and was c o m p le te  
i n  12 h o u r s .  T h e r e a f t e r ^  r e c o v e r y  was r a p i d  and u n i n ­
t e r r u p t e d .
The f o l l o w i n g  s e r i e s  o f  c o u n t s  shows how a c c u r a t e l y  
t h e  c l i n i c a l  h a p p e n i n g s  were  r e f l e c t e d  i n  t h e  b l o o d -  
p i c t u r e s  -
8 - 4 - 1 3 .  L e u c o c y t e s  p e r  c u b .  mm. 13 ,000»
I .  I I .  I I I .  IV» V,
28;^ 6i;^ 9fo zi 0^
1 0 -4 -1 5 . L e u c o cy te s  p er  cub . mm. =  1 4 ,0 0 0 .
I .  I I .  I I I .  IV. V.
30^  62:^ 0% 0 ^
C ase__








Leucocytes per cub. m.m.
/J z= / ^  ert>~^ , 
/ ^ - ' ^  — //^ (T-o-o
3 o - / f —/S :  ^ y  c^-tro
1 0 8 .
1 1-4 -13* L e u c o c y t e s p e r c u b . mm* = 1 8 , 0 0 0 .
I . I I* I I I . IV. V*
53^ 44;C 3% 0%
1 2 - 4 - 1 3 . L e u c o c y t e s p e r cub • mm* me 1 9 ,0 0 0 .
I* I I* I I I . IV. V*
50^ 45% 5% 0%
1 5 - 4 - 1 3 . L e u c o c y t e s p e r cub . mm. = 1 1 ,0 0 0 .
I .  I I .  I I I .  IV. V.
20f: 58  ^ 18  ^ A i Cfi
5 0 - 4 - 1 5 .  L e u c o c y t e s  p e r  cub .  mm. — 8 , 0 0 0 .
I .  I I .  I I I .  IV. V.
\0%  45/v 52/^ 1 1 ^  2#
The sudden  i n c r e a s e  i n  t h e  d i s l o c a t i o n  of  t h e  p i c t u r e  t o  
t h e  l e f t  w h ich  i s  p r e s e n t  i n  t h e  p i c t u r e  o f  1 1 - 4 - 1 3  c a n ­
n o t  f a i l  t o  he  o b s e r v e d ,  and when i t  i s  remembered t h a t  
t h i s  i n c r e a s e  c o i n c i d e d  w i t h  an e x t e n s i o n  o f  t h e  pneumonic 
c o n s o l i d a t i o n ,  i t s  f u l l  s i g n i f i c a n c e  can  be  a p p r e c i a t e d *  
The s t e a d y  d r i f t  t o  t h e  r i g h t  o f  t h e  p i c t u r e ,  f o l l o w i n g  
t h e  c r i s i s ,  i s  m arked ,  and c o n t i n u e s  u n t i l  p r a c t i c a l l y  
normal l i m i t s  a r e  reached*
Thus once  a g a i n  t h e s e  b l o o d - p i c t u r e s  c o i n c i d e  w i t h  
t h e  c l i n i c a l  h a p p e n in g s
C a se :  A l f r e d  P a r k e r .  A e t .  72*
Fo .  62* L o bar  Pneumonia .  T h i s  p a t i e n t
came u n d e r  o b s e r v a t i o n  on 1 - 4 - 1 3 ,  w i t h  a  l o b a r  pneumonia











Leucocytes per cub. m.m.
^  /3 *s /^^<rrv
3 —j ^~/  S = cnsrt?
0-0 0
Case / /o . 771











Leucocytes per cub. m.m.
a /3 ^  (rorX >
’  '  '  /
/f-4-Y 3 =r ^  0'Crt>.
1 0 9 .
of  t h e  r i g h t  u p p e r  lo b e ,  o f  2 d a y s ’ d u r a t i o n .  He k e p t  
w o n d e r f u l l y  w e l l  d u r i n g  h i s  i l l n e s s ,  had  h i s  c r i s i s  on 
4 - 4 - 1 3 ,  d u r i n g  t h e  n i g h t ,  and h a d  an u n i n t e r r u p t e d  c o n ­
v a l e s c e n c e .  The p i c t u r e s  o b t a i n e d  show -
2—4—13• L e u c o c y t e s p e r  c u b . mm.► =  14 ,000
I . I I . I I I . IV* V.
23^ 615^ 12% ^^ % 0#
3—4—13• L e u c o c y t e s p e r  cub . mm., =  14 ,000
I . I I . I I I . IV. V.
27^ 6Z% 8# 2%= 0#
4—4—1 3 . L e u c o c y t e s p e r  cu b . mm.1 as 16 ,000,
I . I I . I I I . IV. V.
ZQfo 63:^ 1% 2%, 0#
5—4—1 3 . L e u c o c y t e s p e r  c u b . mm,\ mm 13 ,000,
I . I I . I I I . IV. V.
26# 62/b 10% 2% 0#
1 2 - 4 - 1 3 . L e u c o c y t e s p e r  c u b . mm,> s  9 , 000.
I . I I . I I I . IV. V.
1 1# 61% 9% 1 #
1 9 - 4 - 1 3 . L e u c o c y t e s p e r  cub . mm.. =  8 , '000.
I . I I . I I I . IV. V.
9 # 50% 2 5 ^ 14% 2#
Thus t h e  d r i f t  o f  t h e p i c t u r e s t o t h e  l e f t  \
c r i s i s ,  and t o  t h e  r i g h t  a f t e r w a r d s ,  i s  w e l l - m a r k e d .
Case ________________________________ No.  _______________________











Leucocytes per cub. m>m.
crzrr>,
/O-'Jt'^/S sr /4J,
1 1 0 .
I  s h a l l  now d e a l  w i t h  t h o s e  o a s e s  o f  L o b a r  Pneu­
m onia  w h ich  t e r m i n a t e d  f a t a l l y .
C ase :  J • E y r e . Aet « 23 .
No. 63 .  L obar  Pneumonia ,  T h i s  p a t i e n t
came u n d e r  o b s e r v a t i o n  on 8 - 2 - 1 3  w i t h  t h e  h i s t o r y  o f  
h a v in g  b e e n  i l l  a t  home f o r  days  p r e v i o u s l y .
On a d m i s s io n :  The r i g h t  u p p e r  l o b e ,  m id d le  l o b e ,
$nd u p p e r  h a l f  of]Llower l o b e ,  were  t h e  s e a t  o f  one c o n t i n ­
uous  pneumonic  c o n s o l i d a t i o n ,  and t h e r e  were  i n d i c a t i o n s  
o f  a p p r o a c h in g  c o n s o l i d a t i o n  i n  t h e  r e m a in d e r  o f  t h e  r i g h t  
l u n g .  He was h i g h l y  f e v e r e d .  The f o l l o w i n g  day ,
9 - 2 - 1 3 ,  t h e  r i g h t  l u n g  v/as c o m p l e t e l y  s o l i d ,  and a  p a t c h
o f  c o n s o l i d a t i o n  h a d  a p p e a re d  a t  t h e  apex  o f  t h e  l e f t  u p p e r  
l o b e .  He a p p e a r e d  v e r y  i l l .  On t h e  f o l l o w i n g  day
1 0 - 2 - 1 3 ,  t h e  g r e a t e r  p a r t  o f  t h e  l e f t  u p p e r  l o b e  showed 
s i g n s  of  s o l i d i f i c a t i o n ,  and he d i e d  t h e  same a f t e r n o o n .
The r e s u l t s  o f  t h e  b l o o d - e x a m i n a t i o n s  made d a i l y  a r e  
a s  f o l l o w s  -
8 - 2 - 1 5 .  L e u c o c y t e s  p e r  cub .  mm. »  1 8 ,0 0 0 .
I .  I I .  I I I .  IV. V.
44#  49#  4#  3#  0#
9 - 2 - 1 3 .  L e u c o c y t e s  p e r  c u b .  nan. =  1 3 ,0 0 0 .
I .  I I .  I I I .  IV. V.
48#  47# 4#  1#  0#
1 0 - 2 - 1 5 .  L e u c o c y t e s  p e r  c u b .  mm. *= 1 2 ,0 0 0 .
Case  N o.












Leucocytes per cub. m.m. 
S —'/f - '/S  =r / / j  O- tX O
=r /-^ crznp^
=r py (Tzro,
1 1 1 .
I .  I I .  I I I .  IV. V.
53#  41#  6#  0#  0#
Thus t h e r e  i s  h e r e  a  c a s e  o f  v i r u l e n t  s p r e a d i n g  
pneum onia ,  t e r m i n a t i n g  f a t a l l y  on t h e  7 t h  d a y .  A l th o u g h  
u n d e r  o b s e r v a t i o n  o n ly  d u r i n g  t h e  l a s t  3 d a y s ,  f ro m  a  
s t u d y  o f  t h e  above p i c t u r e s  one c a n n o t  b u t  be  s t r u c k  by  
t h e  s t e a d i l y  i n c r e a s i n g  d i s l o c a t i o n  o f  t h e  p i c t u r e  t o  t h e  
l e f t ^ C O i n c i d e n t l y  % i th  t h e  c l i n i c a l  h a p p e n i n g s .  At t h e  
same t im e  t h e  f a l l  i n  t h e  l e u c o c y t o s i s  i s  w o r th y  of  
n o t i c e .
C a se :  James T u r t o n .  A e t .  37%
iTo. 6 4 # L o b a r  Pneumonia .  T h i s  P a t i e n t  came
u n d e r  o b s e r v a t i o n  on 3 -4  -13  s u f f e r i n g  f rom  l o b a r  pneum onia  
o f  t h e  r i g h t  lo w e r  l o b e , o f  5 days* d u r a t i o n .  D u r in g  t h e  3 
d ay s  he  l i v e d  a f t e r  a d m i s s io n ,  he  became s t e a d i l y  w e a k e r ,  
and t h e  pneum onia  s p r e a d  t o  t h e  r i g h t  u p p e r  l o b e ,  and t o  t h e  
b a s e  o f  t h e  l e f t  lo w e r  l o b e .  He d i e d  on 6 - 4  - 1 3 .
The c o u n t s  made w e re ,
3 - 4  - 1 3 :  L e u c o c y t e s  p e r  cub,mm. • •  1 1 ,0 0 0
1 .  1 1 ,  111 ,  IV, V.
51% ii%, &fo <y%
4 - 4  - 1 5 :  L e u c o c y t e s  p e r  cub.iam. _  1 2 ,0 0 0 .
1 .  1 1 .  11 1 .  I V . '  V.
54^  a% 0%
5 - 4  - 1 5 .  L e u c o c y t e s  p e r  cub.mm. = 9 , 0 0 0 .
C a s e  _________________No.  _______________________________











Leucocytes per cub. m.m. 




1 1 2 .
1 .  11 .  111 .  IV .  V.
595? 35^  0% of,
Here t h e n ,  i s  a n o t h e r  s p r e a d i n g  pneum onia ,  
t e r m i n a t i n g  f a t a l l y ,  and showing t h e  same s t e a d i l y  
i n c r e a s i n g  d i s l o c a t i o n  o f  t h e  p i c t u r e  t o  t h e  l e f t , a s  
i n  t h e  p r e v i o u s  c a s e .  The c o n c u r r e n t l y  f a l l i n g  
l e u c o c y t e  c o u n t  p e r  cu b .m m . , a t  t h e  l a s t ,  i s  a l s o  t o  
b e  n o t i c e d .
Case : J a n e  S h a rp .  A e t .  68 .
lTo_._ 65 .  L o b a r  Pneumonia .  A d m i t te d  on
3 - 3  -1 3  w i t h  «gcdspSens o f  4 days* i l l n e s s ,  w i t h  a  
l o b a r  pneumonia, o f  t h e  l e f t  lo w e r  l o b e .  T h e re  was 
a l s o  a  l i t t l e  c o l l a t e r a l  b r o n c h i t i s .  On t h e  day 
f o l l o w i n g  a d m i s s io n  t h e  pneumonia  s p r e a d  t o  t h e  r i g h t  
l o w e r  l o b e ,  a t  i t s  a p e x ,  and t h e  f o l l o w i n g  d a y , t h e  
whole  l o b e  v/as s o l i d .  On 6 -3  -  1 3 ,  she d i e d ,  and t h e  
f o l l o w i n g  p i c t u r e s  show how t h e  b l o o d  e x a m in a t io n s  
made d a i l y  were  i n  c o n f o r m i t y  w i t h  t h e  c l i n i c a l  
h a p p e n i n g s .
4 - 3  - 1 3 : L e u c o c y t e s  p e r  cub.mm.® 1 2 ,0 0 0 .
1 .  1 1 .  1 11 .  IV. V.
3 9 ^  5 l f  9 f  1% o f
5 “ 3 - 1 3 :  L e u c o c y t e s  p e r  cu t .m m ."  1 1 ,0 0 0
1 .  1 1 .  1 1 1 .  IV.  V,











Leucocytes per cub. m.m.
S  —<4-/5 =  irrr-f)^
















Leucocytes per cub. m.m. 
S y ^ —ZZ ~  grzrr 
6~%r~-/3~ =r- c7-t^ O,
1 1 5 .
6 - 3 - 1 5 :  L e u c o c y t e s  p e r  cub .Dim, " 9 ,0 0 0 .
1 .  1 1 .  111 .  IV. V.
44;^  5 0 ^  6 i  o i  o f.
The s t e a d i l y  i n c r e a s i n g  d i s l o c a t i o n  t o  t h e  l e f t  w i t h  t h e  
f a l l i n g  l e u c o c y t e  c o u n t  i s  t o  be  n o t e d  in  t h i s  c a s e ,  arid t h e s e  
p i c t u r e s  a g r e e  w i t h  t h e  c l i n i c a l  f a c t s  o f  t h e  c a s e .
Ca s e : John  Ward. A e t .  66 .
_iIo_._ 66_. L o b ar  Pneumonia .  T h is  c a s e  i s  s i m i l a r
t o  t h e  l a s t ,  and on a d m is s io n  a  pneumonia  of  t h e  l e f t  lo w e r  
lo be ,  o f  2 days* d u r a t i o n ,  was p r e s e n t .  He was v e r y  i l 3  ^ and 
2 d ays  l a t e r  h i s  r i g h t  lo w e r  l o b e  became s o l i d ,  and he  d i e d  
on 7 - 4  - 1 5 ,  4 days  a f t e r  a d m i s s io n .
The r e c o r d s  o f  h i s  b l o o d  exam ina t ions^  w h ich  were  made 
d a i l y ,  a r e  a s  f o l l o w s .
5 -  4 - 1 3 :  L e u c o c y t e s  p e r  cub .  mm. •  1 4 ,0 0 0
1 .  1 1 .  111 .  IV. V.
4 6 f  4 5 f  a f  1% 0 ^
4 - 4  - 1 3 :  L e u c o c y t e s  p e r  cub .  nrni.. = 1 1 ,0 0 0
1 .  1 1 .  111 .  IV.  V.
4 f  2% o f
6 - 4  - 15 :  L e u c o c y t e s  p e r  cub .  mm. = 1 2 ,0 0 0
49^  47^  i f  <yf o f
6 . -  4 - 1 3 :  L e u c o c y t e s  p e r  c u b .  mm. = 1 2 ,0 0 0
1 .  , 1 1 .  111 .  IV.  V.
5 2 f  i l f  i f  o f  Off
1 1 4 .
7 - 4  - 1 3 :  L e u c o c y t e s  p e r  cu b .  rom. = 1 1 ,0 0 0
1 .  1 1 .  111 .  IV. V.
54^ 45J? if of of
The same phenomenon i s  o b s e r v e d  h e r e  a s  i n  t h e  l a s t  
c a s e ,  t h e  s t e a d i l y  in c r e a s in g :  d i s l o c a t i o n  t o  t h e  l e f t ,  
a s s o c i a t e d  w i t h  t h e  s t e a d y  f a i l u r e  o f  t h e  p a t i e n t .
Prom a  s t u d y  of  t h e s e  c a s e s  i t  i s  c l e a r  t h a t  t h i s
method o f  b l o o d  e x a m in a t io n  i s  o f  c o n s i d e r a b l e  v a l u e  i n  c a s e s  
o f  l o b a r  pneum onia .  In  no c a s e  h a s  a  f i n d i n g  b e e n
o b t a i n e d  f ro m  t h e  p i c t u r e s  w hich  was a t  v a r i a n c e  w i t h  t h e  
c l i n i c a l  h a p p e n i n g s .  The s t e a d y  i n c r e a s e  in  t h e
d i s l o c a t i o n  t o  t h e  l e f t  of  t h e  p i c t u r e  up t o  t h e  c r i s i s ^  
f o l l o w e d  b y  t h e  d r i f t  t o  t h e  r i g h t  a g a i n  a f t e r  t h e  c r i s i s ^ i s
v e r y  s t r i k i n g  in  t h o s e  c a s e s  which  r e c o v e r e d .  I n  t h o s e  c a s e s
which  succumbed, t h e  manner in  which  t h e  d i s l o c a t i o n  t o  t h e  
l e f t  i n c r e a s e d  d a i l y / u n t i l  i t  became e x t r e m e ^ c a n n o t  f a i l  t o  
i m p r e s s  one .  I n  t h i s  r e s p e c t ,  a l s o ,  i t  i s  t o  be  n o t e d  t h a t  
i n  s e v e r a l  f a t a l  c a s e s  t h e  i n c r e a s i n g  d i s l o c a t i o n  t o  t h e  l e f t  
was acco m p an ied  by  a  f a l l  i n  t h e  l e u c o c y t e s  p e r  c u b .  mm.
I  s h a l l  now c o n s i d e r  c a s e s  o f Broncho-Pneumoni a ^ .
C a se :  John  Wm.Allen. A e t .  H d a y s .
Ho. 67 .  Broncho -  Pneumonia .  T h is  p a t i e n t
was b o r n  on 23 - 2  - 1 3 ,  a f t e r  a  norm al  l a b o u r .  On 27 - 2  -13  
t h e  c h i l d  became f e v e r e d ,  and numerous f i n e  m o is t  c r e p i t a t i o n *  
and r h o n c h i  were  a u d i b l e  i n  t h e  c h e s t .
Case N o.












Leucocytes per cub. m.m,
1 1 5 .
The f e v e r  c o n t i n u e d ,  and on 5 - 3  -13  p a t c h e s  o f  c o n s o l i d a t i o n  
were  p r e s e n t  i n  t h e  l e f t  u p p e r  lobe*  The c i r c u l a t i o n  b e g an  
t o  f a i l  on 4 - 3  - 1 3 ,  and a p a t c h  of  c o n s o l i d a t i o n  a p p e a re d  a t  
t h e  b a s e  o f  t h e  r i g h t  lo w e r  l o b e .  D e a th  o c c u r r e d  on 6 - 3  - 1 3 .  
The b l o o d  e x a m in a t io n s  showed.
28 —2 —13: 1 . 11* 111 . IV. V.
24;:^ 41^ 20:^ 14^
1 —3 —13* 1 . 11* 111. IV. V.
32:^ 49^ 15^ 4 ^ 0:^
5 -3  - 1 3 : 1 . 11* 111 . IV. V.
36;^ 50;^ i i ; ^ 3;^ 0:^
The i n c r e a s i n g  d i s l o c a t i o n  t o  t h e  l e f t  o f  t h e  p i c t u r e  
o o i n c i d e n t l y  w i t h  t h e  f a i l i n g  c o n d i t i o n  of  t h e  i n f a n t ,  i s  
s t r i k i n g .  The d i s l o c a t i o n  i s  n o t  so e x t re m e  a s  i n  some
c a s e s ,  b u t  t h e  i m p o r t a n t  p o i n t  i s  t h e  i n c r e a s i n g  d i s l o c a t i o n  
t o  t h e  l e f t  f ro m  day t o  day .  I n  t h i s  c a s e  t h e  l e u c o c y t e s  
p e r  cub.mm. were  n o t  e s t im a te d *
C a s e : Rose Brawn. A e t .  1 0  m o n t h s
Ho* 68 .  Broncho  -  Pneumonia  and Empyema. T h i s
p a t i e n t  was a d m i t t e d  on 16 - 8  - 1 2 ,  h a v in g  b e e n  f e v e r e d  f o r  a  
week and c o u g h in g .  The l e f t  s i d e  o f  t h e  c h e s t  was d u l l  
'Bl l  o v e r ,  e s p e c i a l l y  in  t h e  u p p e r  p a r t , a n d  t u b u l a r  b r e a t h i n g  
and m o is t  c r e p i t a t i o n s  were  p r e s e n t  a l l  o v e r .  I n  t h e
r i g h t  l u n g  r h o n c h i  and m o is t  r a l e s  were  p r e s e n t  a l l  o v e r , a n d  








S / - P ' - / ^ —
40%
20%
Leucocytes per cub. m.m.
crtro.
3 -  -/4$>
1 1 6 .
p a t c h e s  o f  c o n s o l i d a t i o n .  The o t h e r  sy s te m s  were  n o rm a l .
From t h e  d a t e  o f  a d m i s s io n  she became s t e a d i l y  w o r s e :  t h e  
d u l n e s s  r e m a in e d  a s  on a d m i s s io n :  t h e  t e m p e r a t u r e  was i r r e g u l a r ,  
b u t  n e v e r  ex ce ed e d  1 0 0 ° .  F : she  was v e r y  i l l  and v e r y  t h i n *
On 31 -8  -1 2  pus  was o b t a i n e d  b e lo w  t h e  l e f t  i n f e r i o r  s c a p u l a r  
a n g le  by  means o f  an e x p l o r i n g  s y r i n g e ,  and t h e  same e v e n in g  
u n d e r  l o c a l  a n a e s t h e s i a , ( u s i n g  F ud re n i r ie ) ,  a  p i e c e  o f  r i b  was 
r e s e c t e d ,  and 10 o u n c e ç ^ f  y e l lo w  pus  e v a c u a t e d .  F o r  some d ays  
a f t e r  t h i s ,  h e r  c o n d i t i o n  was v e r y  c r i t i c a l ,  b u t  g r a d u a l l y  she 
b e g an  t o  im prove .  On 30 -10  -12  t h e  s i n u s  f ro m  th e  r i b  
r e s e c t i o n  had  c o m p l e t e l y  h e a l e d ,  and she was g a i n i n g  w e i g h t .  
F u l n e s s  was s t i l l  p r e s e n t  over  t h e  l e f t  l u n g ,  b u t  t h e  a i r  was 
now e n t e r i n g .  Improvement c o n t i n u e d ,  th ou g h  s l o w l y ,  and by
5 - 2  - 1 3 ,  she  was h a r d l y  r e c o g n i s a b l e ,  when one t h o u g h t  o f  
h e r  c o n d i t i o n ,  on a d m i s s io n ,  6 months p r e v i o u s l y ,  so plump 
had she  become* T h e re  was s t i l l  a t  t h i s  d a t e  a  l i t t l e
i n c r e a s e d  p e r c u s s i o n  r e s i s t a n c e  over  t h e  l e f t  l o w e r  l o b e , a n d  
numerous f i n e  m o i s t  r â l e s  accom panied  b r e a t h  sounds which  w e re ,  
however, n o r m a l .  The p i c t u r e s  o b t a i n e d  f rom  t h e  e x a m in a t io n s  
of h e r  b l o o d  show.
Before  r i b  r e s e c t i o n .
31 -8  - 1 2 :  L e u c o c y t e s  p e r  cu b .  mm. ■ 1 8 ,0 0 0
1 .  11 .  11 1 .  IV. V.
45^ 1% Z f  0 ^
3 "9  - 1 2 :  Le u c o c y t e s  p e r  cub* mm. *■ 1 4 ,0 0 0
1 .  1 1 .  1 1 1 .  IV.  V.
50^ a i  O i 0#
C a s e .
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1 1 7 .
A 1.1. _r 12 :  L e u c o c y te s  p e r  cub .  znm. = 9 ,0 0 0
1 ,  1 1 .  111.  IV.  V.
36^  50^ 12^[ 1*5#  0 - 5 #
5 «■ 2 -  15 :  L e u c o c y te s  p e r  cu b .  mm. » 8 ,0 0 0
1.  1 1 .  111 .  IV.  V.
3 ^  43^  39^  14^!
T h i s  c a s e  i s  an e x c e e d i n g l y  i n t e r e s t i n g  one,
I .  I t  i l l u s t r a t e s  r e c o v e r y  t a k i n g  p l a c e  a f t e r  a  d i s l o c a t i o n  
o f  t h e  p i c t u r e  t o  t h e  l e f t  had  o c c u r r e d  t o  a  d e g r e e  f rom  
w hich  r e c o v e r y  i s  e x c e e d i n g l y  r a r e .
I I .  The c o u n t s  were  made a t  l o n g  i n t e r v a l s , and improvement^ 
i n  t h e  p i c t u r e s ,  a s  t h e  c a s e  improved^ were m a r k e d . A f t e r
t h e  r i b  was r e s e c t e d ^  p a t i e n t   ^s c o n d i t i o n  was c r i t i c a l  f o r  a
few  d a y s ,  and t h i s  c o n d i t i o n  i s  r e f l e c t e d  i n  t h e  p i c t u r e s ,  
a s  i s  s e e n .
I I I .  The improvement  in  t h e  p i c t u r e s ^ b y  t h e i r  d r i f t  t o  t h e  
r i g h t ^ w a s  slow a t  f i r s t ,  more r a p i d  l a t e r , a n d  t h i s  
c o i n c i d e d  e x a c t l y  w i t h  t h e  c h i l d ’ s c o n d i t i o n , improvement 
i n  w h i c h , s l o w  a t  f i r s t ,  was e v e n t u a l l y  r a p i d .
The n e x t  c a s e  i s  one o f  E roncho-Pneum onia  f o l l o w i n g  M e a s l e s .  
C a s e : Lewis  York.  A e t .  3 y e a r s .
Ho. 6 9 . B ro n ch o -  pneumonia  f o l l o w i n g  m e a s l e s .  T h is
p a t i e n t  had  had  M e a s le s  14 days  b e f o r e  a d m is s io n  on 25 - 3 - 1 3 .
On a d m i s s i o n :  no r a s h  was p r e s e n t ,  and no p y r e x i a . S l i g h t
r h i n o r r h o e a  was p r e s e n t .  D u l n e s s , t u b u l a r  b r e a t h i n g , a n d  m o is t  
r a l e s  were  p r e s e n t  over  t h e  l e f t  lo w er  l o b e  • The g e n e r a l
C a se . .
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118 .
c o n d i t i o n  was f a i r ;  on 1 - 4  -13  p a t c h e s  o f  c o n s o l i d a t i o n  wer; 
p r e s e n t  o ve r  b o t h  lo w er  l o b e s .  On 8 - 4  -13  he was removed 
t o  t h e  c o u n t r y  by  h i s  p a r e n t s ,  t h e  l u n g s  b e i n g  c l e a r  e x c e p t  
f o r  a  few c r e p i t a t i o n s  o v e r  t h e  l e f t  l o w e r  l o b e .
25 - 3  -15
1 .  1 1 .  111 .  IV .  V.
55!^ 1 0 ^  Z i  0 ^
50 - 2  -1 3
1 .  11 .  1 1 1 .  IV .  V.
365? 55# 9#  0#  0 #
1 - 4  -13
1 .  1 1 .  111 .  IV .  V.
37#  54# 9#  0#  0#
1 .  1 1 .  1 11 .  IV .  V.
!8# 58# 12#  2#  0#
8 —4 —13
1 .  1 1 .  1 11 .  IV .  V.
1 5#  56# 22#  7#  0#
I n  t h i s  c a s e  a  marked d i s l o c a t i o n  of  t h e  p i c t u r e  t o  t h e  l e f t  
i s  p r e s e n t ,  and i s  e v i d e n t l y  depen d en t  upon t h e  pu lm onary  
c o n d i t i o n , a n d  n o t  upon t h e  a n t e c e d e n t  m e a s l e s ,  a s  t h e  p i c t u r e s  
c o i n c i d e  with-  t h e  l u n g  c o n d i t i o n s  f rom  day t o  d a y .  T h u s , t h e  
p i c t u r e s  o b t a i n e d  f ro m  t h e s e  c a s e s  o f  B r o n c h o - p n e u m o n ia , l i k e  
t h o s e  o f  L o b a r  pneumonia ,show marked f l u c t u a t i o n s  a c c o r d i n g
C a s e .











Leucocytes per cub. m.m. 
^ /— 3 - /3  sr y ^ " r O__________











Leucocytes per cub. m.m. 
SO'-' j f - ' / g  ^  ^ ^ crtT O
f ^  <rzr-a.
1 1 9 .
t o  t h e  c o n d i t i o n  and p r o g r e s s  o f  t h e  c a s e ,  and a r e  o f  
c o n s i d e r a b l e  v a l u e  i n  e s t i m a t i n g  p r o g n o s i s ,  and in  a i d i n g  
D i a g n o s i s .
I  s h a l l  nov/ c o n s i d e r  2 c a s e s  o f  M e as le s  and 1 c a s e  o f  
S c a r l e t  F e v e r .
Cas e :  George Fdwin Woolhouse.  A e t .  7 .
h o . 7 0 . M e a s l e s .  T h i s  c a s e  was a d m i t t e d  on
20 - 3  - I S ^ w i t h o u t  a  h i s t o r y ^  b u t  w i t h  a  w e l l - m a r k e d  m e a s l e s  
r a s h  on t h e  t r u n k ,  and a  few c a t a r r h a l  sounds  i n  t h e  l e f t  
l u n g .  The e y e s  were s u f f u s e d ,  ho d e f i n i t e  IC op l ik ’ s s p o t s  
were  p r e s e n t .  T em p era tu re  p y r e x i a l .  By 26 -3  - 1 3 , a l l  s i g n s  
o f  r a s h  had  g o n e ,  and t h e  t e m p e r a t u r e  was n o r m a l .  By 8 - 4  -13  
he was q u i t e  w e l l  a g a i n .
B loo d  e x a m i n a t i o n s :
21 - 3  - 1 3 :  L e u c o c y t e s  p e r  c u b .  mm. " 7 ,0 0 0
1 .  1 1 .  1 11 .  IV.  V*
4 5 ^  4'J% i f
S5 - 5  - 15 :  L e u c o c y t e s  p e r  c u b .  mm. = 6 ,0 0 0
1 .  1 1 .  111.  IV .  V.
15^ \i> 0%
26 -  5 - 1 5 : L e u c o c y t e s  p e r  cu b .  mm. * 6 ,0 0 0
1 .  1 1 .  1 1 1 .  IV .  V.
1 8 ^  54!^ 23^  5% 0 ^
50 - 5  - 1 3 : L e u c o c y t e s  p e r  c u b .  mm. = 6 , 0 0 0 .
1 .  1 1 .  111 .  IV.  V.
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3 /*“ 3*“ /3 =  ^ o o
3 - ' 4 ~ / 5  ^  & crr>^ 
- = è f O ^ .
1 2 0 .
8 - 4 - 1 3 . L e u c o c y t e s  p e r  cub .  nan. «  7 ,0 0 0 .
I .  I I .  I I I .  IV. V.
9% 45^  31^  1 4 #  1 #
Case  : Edv/ard Geo. M arsden .  A e t .  6 y e a r s .
ITo. 71. M e a s l e s .  T h i s  c a s e  was
a d m i t t e d  on 3 1 - 3 - 1 3  # i t h  a  h i s t o r y  o f  3 d a y s ’ i l l n e s s .  The 
r a s h  a p p e a r e d  on t h e  day p r e v i o u s  t o  a d m i s s i o n .  On a d m i s s i o n :  
t h e  w hole  body was c o v e r e d  w i t h  a  w e l l - m a r k e d  m e a s l e s  r a s h :  
e y es  s u f f u s e d :  r h i n o r r h o e a  p r e s e n t :  mucosa o f  mouth c o n ­
g e s t e d :  no K o p l i k s ’ s p o t s  v i s i b l e  now., T e m p e r a tu r e  101®. 
Lungs : S l i g h t  b r o n c h i t i s  p r e s e n t .  By 3 - 4 - 1 3  t h e  t e m p e r a ­
t u r e  was n o r m a l ,  and t h e  r a s h  f a d i n g .  On 7 - 4 - 1 3  t h e  
r a s h  h a d  gone c o m p l e t e l y ,  and he a p p e a r e d  w e l l  th o u g h  
c o u g h in g  s l i g h t l y .  H is  p a r e n t s  t h e n  removed him home 
s t r o n g l y  a g a i n s t  a d v i c e .  The p i c t u r e s  were  : -
5 1 - 5 - 1 3 :  L e u c o c y t e s  p e r  cub .  iimi. =  6 ,0 0 0 .
I .  I I .  I I I .  IV. V.
42;^ 50^  0% 0%
2 - 4 - 1 5 .  L e u c o c y t e s  p e r  o u t . mm. =  5 ,0 0 0 .
I .  I I .  I I I .  IV. V.
52;^ 46^  Z% 0% 0%
3 - 4 - 1 3 .  L e u c o c y t e s  p e r  c u t . mm. m 6 ,0 0 0 .
I .  I I .  I I I .  IV. V.
44#  52# 4# 0#  0#
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=z 'X crtra
Z0% A5% 26% 9% 0%
I n  t h e s e  2 c a s e s  o f  m e a s l e s  a  v e r y  marked d i s l o c a t i o n  o f  
t h e  p i c t u r e  t o  t h e  l e f t  h a s  o c c u r r e d , t h u s  showing t h a t  
m e a s l e s  a l t e r s  t h e  n e u t r o p h i l i c  b l o o d  p i c t u r e ,  and i n  no 
u n c e r t a i n  m a n n e r ^ e i t h e r .  A l so ,  i t  i s  t o  b e  o b s e r v e d  t h a t  
i n  t h e s e  c a s e s  t h e  number o f  l e u c o c y t e s  p e r  c u b .  mm. h a s  
a lw ay s  b e e n  n e a r  t h e  lo w e r  l i m i t  o f  n o r m a l ,  and som etim es  
even  a  l e u c o p e n i a  i s  p r e s e n t .  Thus, t h e  c o n d i t i o n  o f  t h e  
b l o o d  p i c t u r e  i s  shown t o  b e  i n d e p e n d e n t  o f  t h e  t o t a l  
number o f  l e u c o c y t e s  p e r  cub .  mm.
The n e x t  c a s e  i s  one o f  S c a r l e t  F e v e r .
Case : W m.Giles .  Aet 34 .
No. 72.  S c a r l e t  F e v e r .  T h i s  c a s e  was
a d m i t t e d  on 10 - 4  -1 3  w i t h  a  h i s t o r y  o f  s o r e  t h r o a t ,  and 
f e v e r i s h n e s s ,  o f  2 days* d u r a t i o n .
On a d m i s s i o n : A w e l l - m a r k e d  and t y p i c a l  s c a r l a t i n a l
r a s h  was p r e s e n t ,  and t h e  t o n s i l l i t i s  and o t h e r  symptoms 
w ere  c h a r a c t e r i s t i c .  T em p era tu re  103 • 6^F.
E x a m in a t io n  o f  t h e  b l o o d  showed:
/Û- 4 ~/3 ; Le u e QGv t e g p e r  cub .  mm. = 7 ,0 0 0 .
1 .  1 1 .  111 .  IV.  V,
46;;  ^ A'rfo i% 0%. o%>
P a t i e n t  was t r a n s f e r r e d  t h e  same day to  an i s o l a t i o n  h o s p i t a l ^  
so t h a t  f u r t h e r  c o u n t s  c o u ld  n o t  b e  o b t a i n e d .
I t  i s  c l e a r l y  e v i d e n t ,  how ever ,  f rom  t h e  v e ry  p ro n ou n ced
1 2 2 .
a l t e r a t i o n  p r e s e n t ,  t h a t  S c a r l e t  f e v e r  d i s l o c a t e s  t h e  
p i c t u r e  t o  t h e  l e f t ,  and ^as  i s  e v i d e n t  f rom  t h e  above p i c t u r e ,  
t h i s  d i s l o c a t i o n  i s  m arked .  The low l e u c o c y t e  c o u n t  p e r  
c u b .  ram. i s  a l s o  t o  be n o t e d .
E n t e r i c  F e v e r . I have  examined t h e  b lo o d  i n  2 c a s e s
o f  t h i s  d i s e a s e  . I n  one t h e  p a t i e n t  r e c o v e r e d ;  i n  t h e  o t h e r ,  
he  d i e d .
Case : R uth  McCann: A e t .  44.
No.  73:  E n t e r i c  F e v e r : R e c o v e r y . T h i s  was a
v e r y  i n t e r e s t i n g  c a s e .  She was a d m i t t e d  t o  h o s p i t a l ,  
s u f f e r i n g  a p p a r e n t l y  f rom  a c u t e  n e p h r i t i s  o f  s e v e r a l  w eek s '  
d u r a t i o n .  The t e m p e r a t u r e  was s l i g h t l y  p y r e x i a l  f o r  a  
few days  a f t e r  a d m i s s io n ,  b u t  n e v e r  ex ce ed e d  1 00 %  a n d , f o r  a  
few d a y s , s l i g h t  o s c i l l a t i o n s  o c c u r r e d  b e f o r e  i t  f i n a l l y  
became n o r m a l .  T h e re  was some b r o n c h i a l  c a t a r r h  p r e s e n t ,  
and a t  t h e  t i m e  l i t t l e  im p o r ta n c e  was a t t a c h e d  t o  t h i s  few 
d a y s '  s l i g h t  p y r e x i a .  I t s  r e a l  im p o r ta n c e  became e v i d e n t  
when v iew ed  i n  t h e  l i g h t  o f  su b seq u e n t  e v e n t s .  Under
t r e a t m e n t ,  t h e  n e p h r i t i s  improved c o n s i d e r a b l y :  b y  t h e  end 
of  a  week t h e  b l o o d  had  d i s a p p e a r e d  f rom  t h e  u r i n e ,  and t h e  
albumen had  d i m i n i s h e d .  P a t i e n t ' s  g e n e r a l  c o n d i t i o n  had 
l i k e w i s e  im proved ,  and t h e r e  was n o t h i n g  i n  h e r  c a s e  t o  
su g g e s t  t h a t  a n y t h i n g  b u t  an a c u t e  n e p h r i t i s  had  b e e n  t h e  
d i s e a s e .  The improvement i n  t h e  p a t i e n t ' s  c o n d i t i o n
c o n t i n u e d ,  b u t  on 12 -3  - 1 3 ,1 5  days a f t e r  t h e  p a t i e n t ' s  
t e m p e r a t u r e  had  f i r s t  r e a c h e d  normal  a f t e r  a d m i s s i o n ,  i t  r o s e  
su d d e n ly  t o  102? and rem a ined  p y r e x i a l .  No c a u se  f o r  t h i s
Case   / / o .
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/ ^ -  3 - / 3  = S'Crtro
^ 7 - 3 - / ^  =
1 2 3 .
c o u ld  b e  d i s c o v e r e d ,  and a  W idal  r e a c t i o n  was p e r f o r m e d ,  
and p r o v e d  t o  b e  s t r o n g l y  p o s i t i v e .
C a r e f u l  e n q u i r y  now e l i c i t e d  t h e  f a c t  t h a t  f ro m  t h e  h o u se  
i n  w h ich  p a t i e n t  had  l a i n  d u r i n g  h e r  i l l n e s s  p r i o r  t o  
a d m i s s io n  t o  h o s p i t a l ,  a  c a s e  o f  e n t e r i c  f e v e r  had  r e c e n t ­
l y  b e e n  removed.  T h i s  c a s e ,  t h e n ,  was e v i d e n t l y  a d m i t t e d  
d u r i n g  t h e  l a s t  few days  o f  an a t t a c k  o f  e n t e r i c  f e v e r ,  and 
a f t e r  15 d a y s ,  a  r e l a p s e  had o c c u r r e d .  The a c u t e  n e p h r i t i s  
t h e r e f o r e ,  was an e n t e r i c  n e p h r i t i s *  T h i s  r e l a p s e ,  
w hich  b e g an  on 1 2 - 3 - 1 3 ,  had  s u b s id e d  c o m p l e t e l y  by  5 - 4 - 1 3 ,  
and p a t i e n t  b e g a n  t o  im prove .  A no th e r  r e l a p s e  s u p e r ­
vened  on 1 3 - 4 - 1 3 ,  and l a s t e d  t i l l  2 7 - 4 - 1 3 ,  a f t e r  w hich  
improvement v/as r a p i d ,  and on 1 0 - 5 - 1 3  she  was p u t t i n g  on 
f l e s h  r a p i d l y ,  f e l t  v e r y  w e l l ,  and was a p p a r e n t l y  on t h e  
way t o  c o m p le te  r e c o v e r y .
The p i c t u r e s f o f  t h e  v a r i o u s  b l o o d  e x a m in a t io n s  made 
i n  t h i s  c a s e  a r e  d e p i c t e d  be low  -  
1 8 - 3 - 1 3 .  L e u c o c y t e s  p e r  cub .  mm. ■* 5 ,0 0 0 .
I .  I I .  I I I .  IV. V.
49% 1% 2% 0%
2 4 - 3 - 1 5 .  L e u c o c y t e s  p e r  cub .  mm. «  4 ,500#
I .  I I .  I I I .  IV. V.
59 fo 6% X i  O i
R e o o v a r i n f ; 2 7 - 5 - 1 5 .  L e u c o c y te s  p e r  cu b .  mm. — 5 ,0 0 0 .
I .  I I .  I I I .  IV. V.
49:^ 48^  2 i  X i
C a s e . . .é ^ ^ ^ .Ç k < ^ A










Leucocytes par cub. m.m.
=  é  O-xr^
/ 4 —^ —/S  =: S j crcrO
C a s e .. 














Leucocytes per cub. m.m.
/ o  ~ s -~ /3  =  ^  o tr o .
1 2 4 .
4 - 4 - 1 3 .  L e u c o c y t e s  p e r  cub .  mm. =  5 ,0 0 0 .
I .  I I .  I I I .  IV. V.
■àBf 9% 0%
1 0 - 4 - 1 5 .  L e u c o c y t e s  p e r  c u b .  mm. =  6 , 0 0 0 .
I .  I I .  I I I .  IV. V.
Z&% 60% 1Z% Z i  0%
R e l a p s e : 1 4 - 4 - 1 5 .  L e u c o c y t e s  p e r  cub.mm. =  5 ,0 0 0 .
I .  I I .  I I I .  IV. V.
5Z% 59% 8% 1% 0%
2 1 - 4 - 15 .  L e u c o c y t e s  p e r  cub .  mm. =  4 ,5 0 0 .
I .  I I .  I I I .  IV. V.
42;^ 52^ 6% 0% 0%
R e c o v e r i n g : 2 8 - 4 - 1 5 .  L e u c o c y te s  p e r  cub.ism. «  4 ,5 0 0 .
I .  I I .  I I I .  IV. V.
50% 60% 9% 1% 0%
1 0 - 5 - 1 5 .  L e u c o c y t e s  p e r  cub .  mm. =  7 ,0 0 0 .
I .  I I .  I I I .  IV. V.
1 4 ^  6 4^  1 8 ^  ’ A% 0%
I n  t h i s  c a s e ,  t h e n ,  i t  i s  seen  t h a t  i n  E n t e r i c
F e v e r  a  v e r y  marked d i s l o c a t i o n  of  t h e  p i c t u r e  t o  t h e
l e f t  o c c u r s ,  v a r y i n g  i n  e x t e n t  a c c o r d i n g  t o  t h e  s e v e r i t y
V
of t h e  a t t a c k .  A l s o ,  as  t h e  c a s e  becomes w o rs e ,  so i s  
t h e  p i c t u r e  d i s p l ^ a a e d  more and more t o  t h e  l e f t ,  and a s  
improvement  s e t s  i n ,  t h e  d r i f t  of  t h e  p i c t u r e  i s  t o  t h e  
r i g h t .  I n  t h e  coun t  made on 2 7 -3 -13  a  d e f i n i t e
125
improvement was o b s e r v e d ,  and t h i s  o c c u r r e d  a t  a  t i m e ,  
t o o ,  when c l i n i c a l l y  t h e r e  was no s i g n  t h a t  t h e  a t t a c k  
was s u b s i d i n g .
The su b s e q u e n t  d e t e r i o r a t i o n  o f  t h e  p i c t u r e  a s  i t  
was a g a i n  d i s p l a c e d  t o  t h e  l e f t  on 14 -4 -1 3 ,  c o i n c i d e d  w i t h  
t h e  r e l a p s e  t h e n  commencing.
S i m i l a r l y ,  i t s  d r i f t  t o  t h e  r i g h t  on 2 8 -4 - 1 3  c o i n ­
c i d e d  w i t h  t h e  s u b s id e n c e  o f  t h i s  a t t a c k .
The f i n a l  coun t  made on 1 0 - 5 - 1 3  y i e l d s  t h e  most 
f a v o u r a b l e  p i c t u r e  i n  t h e  whole c a s e ,  and ,  t h o u g h  one 
ca n n o t  b e  c e r t a i n  t h a t  no f u r t h e r  r e l a p s e  w i l l  t a k e  p l a c e ,  
s t i l l , t h i s  g r e a t l y  improved p i c t u r e ,  c o u p le d  w i t h  t h e  
s i m u l t a n e o u s  g r e a t  improvement i n  t h e  p a t i e n t *s g e n e r a l  
c o n d i t i o n ,  c e r t a i n l y  i s  a  s t r o n g  j u s t i f i c a t i o n  f o r  
p re su m in g  t h a t  t h e  d i s e a s e  h a s  run  i t s  c o u r s e .
A most i m p o r t a n t  and s t r i k i n g  p o i n t  i n  t h i s  c a s e  i s  
t h e  p e r s i s t e n t  low l e u c o c y t e  count  p e r  c u b .  mm, w h ich  h a s  
o b t a i n e d  t h r o u g h o u t  t h e  d i s e a s e .
C a se :  Rowley G ray so n .  A e t .  40*
Ho. 7 4 . E n t e r i c  F e v e r :  p e a t h .  T h i s  c a s e
was a d m i t t e d  on 1 9 - 3 - 1 3 ,  h a v in g  l a i n  a t  home f o r  some 
weeks .  He was v e ry  i l l  on a d m i s s io n ,  and on 2 3 -3 -1 3  
had a  h a em o r rh ag e  f rom  t h e  b ow e ls  t o  t h e  amount o f  n e a r l y  
a  p i n t .  On 2 5 - 3 - 1 3  he had a f u r t h e r  haem orrhage  of  2 
p i n t s ,  and a g a i n  on 2 8 - 3 - 1 3 ,  o f  15 o u n c e s .
Case












Leucocytes per cub. m.m.
3 - / 3  =  ^  (Tcro, 
çîS''^  g ^ / 5  =  o~ rrt)
^ / ~  3 - / >  = r  J f  C r c r x >
1 2 6 .
On 3 0 - 3 - 1 3  he had  a n o t h e r  p r o f u s e  h a em o rrh ag e  f ro m  
t h e  b o w e l s ,  l o s i n g  n e a r l y  2 p in t s ^  and d i e d  on 3 1 - 3 - 1 3 .
The t e m p e r a t u r e  d u r i n g  t h i s  p e r i o d  was p y r e x i a l ,  
v a r y i n g  b e tw e e n  normal and 1 0 1 ° , u n t i l  t h e  l a s t  24 h ou rs^  
when i t  became su b n o rm a l .
The f o l l o w i n g  a r e  t h e  p i c t u r e s  o f  t h e  b l o o d  
e x a m i n a t i o n s  made d u r i n g  h i s  r e s i d e n c e .
2 1 - 3 - 1 3 .  L e u c o c y t e s  p e r  c u b .  mm. «  4 ,0 0 0 .
I .  I I .  I I I .  IV. V.
zef. 5if^ iz% of, o f
On t h e  day b e f o r e  t h a t  on which  t h e  n ex t  c oun t  w as ,m ade ,  
p a t i e n t  had  a  haem o rrhage  f rom  t h e  bo w e l ,  and t h e  
i n c r e a s e  i n  t h e  d i s l o c a t i o n  of  t h e  p i c t u r e  t o  t h e  l e f t ,  
wh ich  f o l l o w s  a  h a em o r rh ag e ,  ( a s  I  have  a l r e a d y  shown 
when d i s c u s s i n g  pu lm onary  t u b e r c u l o s i s )  i s  shown h e r e  -
2 4 - 3 - 1 5 .  L e u c o c y t e s  p e r  cub .  mm. =  4 ,0 0 0 .
I .  I I .  I I I .  IV. V.
•i l f  A9f lOf  o f  o f
2 5 - 5 - 1 5 . L e u c o c y t e s  p e r  c u t .  mm. =  4 ,0 0 0 ,
I .  I I .  I I I .  IV. V.
59^ 50^  1 1 #  o f  0 #
A few  h o u r s  a f t e r  t h i s  coun t  was made, a  f u r t h e r  l a r g e  
h aem o rrhage  o c c u r r e d ,  and t h e  s l i g h t  improvement m a n i f e s t  
i n  t h e  l a s t  c o u n t  was c o m p l e t e l y  n e g a t i v e d  by  t h e  r e s u l t ­
ing  i n c r e a s e  i n  t h e  d i s l o c a t i o n  a g a i n .
Case
A g e ..{? ^ 0 ~ D isease ..- .
^ § = § ~ :
d S ^ - 3 ~ /3 — .
^ 5'Ï^ ÏÏIA-C -  - . - I  —
Leucocytes per cub. m.m.
g - / g  5"€t O
0^9- ^ ^  (T-O-X^ ,
3 / - 3 - ' / 3  “  o j^ S'(TO
1 2 7 ,
2 8 - 3 - 1 3 .  L e u c o c y t e s  p e r  cub .  mm, =  4 ,5 0 0 .
I .  I I .  I I I .  IV. V.
5lf^ 9f. 0% o f
Some 5 h o u r s  a f t e r  t h e  l a s t  e x a m in a t io n  was made, a
'the k'lctoi!^
f u r t h e r  h aem o r rh ag e  occurred^  and on 2 9 -3 -13^w as  -
2 9 - 5 - 1 5 . L e u c o c y t e s  p e r  c u b ,  mm. =  4 ,0 0 0 .
I .  I I ,  I I I .  IV. V.
i z f  50f  Bf  o f  o f
On 3 0 - 3 - 1 3  a n o t h e r  and p r o f u s e  haem orrhage  f ro m  t h e  bowel  
o c c u r r e d ,  and t h e  e x a m in a t io n  of  t h e  b l o o d  made on 3 1 - 3 - 1 3 ,  
a n d ,  a s  i t  h a p p e n e d ,  4 h o u r s  b e f o r e  d e a t h ,  showed t h e  
f o l l o w i n g  p i c t u r e .
3 1 - 5 - 1 3 .  L e u c o c y t e s  =  4 ,5 0 0 .
I .  I I .  I I I .  IV. V,
u f  Bof e f  o f  o f
T h u s ,  i n  t h i s  c a s e  s e v e r a l  p o i n t s  a r e  b r o u g h t  o u t :
1 .  The d i s l o c a t i o n  o f  t h e  p i c t u r e  p r e s e n t ,  t o  t h e  l e f t ,  
w h ic h  i n c r e a s e s  a s  t h e  d i s e a s e  a d v a n c e s .
2 .  The i n c r e a s e  i n  t h i s  d i s l o c a t i o n  f o l l o w i n g  a  
h a e m o r rh a g e .
3 .  The l e u c o p e n i a  p r e s e n t  i n  a l l  t h e  c o u n t s .
P u e r p e r a l  S e p t i c a e m i a ,
I  have  examined t h e  b l o o d  i n  a  s e r i e s  o f  3 c a s e s  of 
t h i s  d i s e a s e ,  and have found  t h e  changes  i n  t h e  b l o o d  
p i c t u r e  w e l l—marlred. One of t h e  c a s e s  r e c o v e r e d ,  a f t e r
1 2 8 .
a  v e r y  s e v e r e  i l l n e s s ,  t h e  o t h e r  two d i e d .
C ase :  F l o r e n c e  Codby. A e t .  21.
Fo .  75 .  P u e r p e r a l  S e p t i c a e m ia s  R e c o v e r y .
On 3 0 -1 0 -1 2  t h i s  p a t i e n t  was d e l i v e r e d  of  h e r  t h i r d  
c h i l d .  The l a b o u r  was i n  e v e r y  way normal^ e x c e p t  t h a t  
a  s l i g h t  t e a r  i n  t h e  p e r in a e u m  o c c u r r e d ,  was unobserved,«^Me/j'm.e 
and was s u t u r e d ,  12 h o u r s  l a t e r .  T h i s  was p r o b a b l y  t h e  
c a u s e  o f  t h e  s u b s e q u e n t  s e p t i c a e m i a ,  a s  i t  was a s c e r t a i n e d  
t h a t  no v a g i n a l  e x a m in a t io n  had  b e e n  made, a s  t h e  a r r i v a l  
o f  t h e  a t t e n d a n t  m idw ife  fo un d  t h e  c h i l d ' s  h e a d  p r e s e n t i n g  
a t  t h e  v u l v a r  o r i f i c e .
I n  t h e  e a r l y  h o u r s  o f  2 -1 1 - 1 2  p a t i e n t  had  a  s e v e r e  
r i g o r ,  t h e  t e m p e r a t u r e  sh o t  up t o  103^F . , p u l s e  and r e s ­
p i r a t i o n s  a l s o  were  a c c e l e r a t e d ,  she  was f l u s h e d ,  c o m p la in ­
ed o f  h e a d a c h e ,  and, i n  shor ty  p r e s e n t e d  a  p i c t u r e  of 
p u e r p e r a l  s e p t i c a e m i a .  The t e m p e r a t u r e  r e a c h e d  norm al  
nex t  d a y ,  in  t h e  e v e n i n g ,  b u t  t h e  f o l l o w i n g  day ,  4 - 1 1 - 1 2 ,  
r o s e  t o  1 0 4 .2 °  a t  6 p . m . ,  and rem a in ed  p y r e x i a l  u n t i l  2 a .m .  
on 7 - 1 1 - 1 2 ,  f a l l i n g  t o  normal  j e r k i l y .  During  t h i s  a t t a c k  
she was s l i g h t l y  c y a n o se d .
At 6 p .m .  on 7 -1 1 -1 2  t h e r e  was a n o t h e r  e x a c e r b a t i o n  
of  t h e  d i s e a s e ,  t h e  t e m p e r a t u r e  r i s i n g  t o  10 4 .6 °  a t  10 p .m .  
With c o l d  s p o n g in g  a  r e m i s s i o n  o c c u r r e d  t o  103° b u t  a t  
2 p .m . on 8 - 1 1 - 1 2  a  t e m p e r a t u r e  o f  10 6 .8°  was r e c o r d e d , a n d  
p a t i e n t  was d e e p l y  cy an o se d  and l e t h a r g i c ,  v / i th  r u n n i n g
1 2 9 .
a lm o s t  i m p e r c e p t i b l e ,  r a d i a l  p u l s e .  She looked,  as
t h o u g h  d e a t h  were  im m inen t .  However, by  v i g o r o u s  
t r e a t m e n t  she was t i d e d  o v e r  t h i s  c r i t i c a l  t i m e ,  b u t  t h e  
t e m p e r a t u r e  r e m a in e d  p y r e x i a l ,  and r o s e  t o  106.2® a t  
6 p .m .  on 1 0 - 1 1 - 1 2 ,  b e f o r e  f a l l i n g  t o  normal a t  2 a .m .  on
1 1 - 1 1 - 1 2 .  A no th e r  s e v e r e  r e l a p s e  o c c u r r e d  on 12 -1 1 -1 2^  
when a  t e m p e r a t u r e  o f  106® was r e c o r d e d ,  and a g a in ,  on 
1 5 - 1 1 - 1 2 , a  s l i g h t  r e l a p s e  o c c u r r e d .  She began  t o
improve  now, b u t  on 1 8 -1 1 -1 2 ,  and a g a i n  on 2 0 -11 -1 2 ,  f u r t h e r  
r e l a p s e s  o c c u r r e d ,  and she was v e r y  i l l  a g a i n .  She 
r e c o v e r e d  f rom  t h e s e ,  how ever ,  and c o n v a l e s c e n c e  a p p e a r e d  
t o  b e  w e l l  i n  p r o g r e s s , w h e n , o n  1 0 - 1 2 - 1 2 , a n o t h e r  r e l a p s e  
o c c u r r e d ,  t h i s  t im e  m i l d  i n  n a t u r e .  She had r e c o v e r e d
f rom  t h i s  i n  3 days  t i m e ,  and f rom  t h e n  u n t i l  she was 
d i s c h a r g e d ,  w e l l ,  on 2 8 - 1 2 - 1 2 ,  c o n v a l e s c e n c e  was u n i n t e r ­
r u p t e d ,  and she  was w e l l , a n d  p u t t i n g  on f l e s h  r a p i d l y ,  a t  
t h e  t im e  of  h e r  d i s c h a r g e .
I n  t h e  p a ra m e t r iu m  th rom bosed  v e i n s  were  p a l p a b l e ,  
and i t  i s  p r o b a b l e  t h a t  t h e  c a u se  o f  t h e  sudden b u r s t s  o f  
t e m p e r a t u r e ,  accom pan ied  by  a l l  t h e  s i g n s  and symptoms of  
p r o fo u n d  t o x a e m i a ^ l a y  i n  t h e s e  v e i n s ,  a  s e p t i c  t h r o m b o s i s  
b e in g  p r e s e n t ,  and e v e r y  now and a g a i n  a  f r e s h  dose  o f  
o rg an ism s  and t h e i r  t o x i n s  b e i n g  s e t  f r e e  i n t o  t h e  b l o o d ­
s t r e a m .
The t r e a t m e n t  c a r r i e d  out  i n c l u d e d  s a l i n e  i n f u s i o n s ,
1 3 0 .
i n t r a - v e n o u s l y ,  sub c u t a n é  ou sly^ and p e r  r e c tu m .  A 
r u b b e r  d r a i n a g e - t u b e  was f i x e d  i n  t h e  u t e r u s ,  and i n t r a ­
u t e r i n e  douches  g i v e n  d a i l y .  Very  b e n e f i c i a l  e f f e c t s  
r e s u l t e d  f rom  t h e  u se  o f  A d r e n a l i n  C h l o r i d e  s o l u t i o n ,  i n  
t h e  i n t r a - v e n o u s  s a l i n e s ,  and a l s o  i n t r a m u s c u l a r l y .  B randy  
and D i g i t a l i s  a l s o  p ro v e d  of  a s s i s t a n c e ,  and t h e  t e m p e r a ­
t u r e  was c o n t r o l l e d  b y  c o l d  sp o n g in g .
T h i s  c a s e , t h e n , i s  of i n t e r e s t  in  showing t h e  b l o o d -  
p i c t u r e s  o f  a  c a s e  which was a s  n e a r  t o  D e a t h ’ s d o o r  a s  
one c o u ld  w e l l  im a g in e ,  and r e c o v e r e d .
L i t t l e  comment i s  n e c e s s a r y  upon t h e s e  p i c t u r e s .  
S u f f i c e  i t  t o  say  t h a t  a  marked d i s l o c a t i o n  was p r e s e n t  t o  
t h e  l e f t ,  and  t h a t  t h i s  d i s l o c a t i o n  became more marked^ o r  
l e s s  marked,  a c c o r d i n g  a s  t h e  c a s e  became c l i n i c a l l y  worse^ 
o r  im prov ed ,  and t h a t  w i t h  u n v a ry in g  a c c u r a c y .
The l a s t  c o u n t  of a l l ,  when t h e  p a t i e n t  w^ as r e s t o r e d  
t o  h e a l t h ,  shows a  p r a c t i c a l l y  norm al  p i c t u r e ,  and t h e  
d i f f e r e n c e  b e tw e e n  t h i s  p i c t u r e  and t h o s e  made a t  t h e  
h e i g h t  o f  a  r e l a p s e ,  i s  v e r y  s t r i k i n g .
Two p o i n t s  more :
1 .  T h e r e  n e v e r  was a  marked l e u c o c y t o s i s ,  w h ich  i s  what 
one would  e x p e c t  f r o r ÿ a  p ro f o u n d  to x a e m i a .
2 .  T h ese  c o u n t s  were  a l l  made w i t h i n  a  p e r i o d  of  8 w eeks ,  
so t h a t  h e r e  i s  f u r t h e r  p r o o f  t h a t  t h e  b l o o d - p i c t u r e s  may 
show a  c o n s i d e r a b l e  v a r i a t i o n  w i t h i n  s h o r t  sp a c e s  of  t i m e ,
Case












Leucocytes per cub. m.m.
A - f f - f à ,  - /^ c r z r c
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Leucocytes per cub. m.m.
7 ^ - / / - / ^  = /O fù-tro/
131.
in certain diseases.
4 - 1 1 - 1 2 .  L e u c o c y t e s  p e r  cub .  mm. — 1 0 ,0 0 0 ,
I . I I . I I I . IV. V.
37^ 45^ 15# 3# 0#
6 - 1 1 - 1 2 , Leju cocy te 3 p e r  c u b .  ]mm. := 9 ,0 0 0 .
I . I I . I I I . IV. V.
33^ 4^% 17# 3# 0#
R e la p s e  : 8- 1 1 -1 2 . L e u c o c y te s p e r cub.mm. m 12 ,000
I . I I . I I I . IV. V.
4 0 . 5 ^ 45^ 1 2 . 5 # 2# 0 #
Im p ro v in g : L e u c o c y te s p e r cub .mm. =  11 ,500
I . I I . I I I . IV. V.
3 5 . 5 # 4 6 . 5 # 16# 2# 0#
R e l a p s e :  10- 1 1 - 1 2 . L e u c o c y te s p e r c u b .  mm. =  12 ,000
I . I I . I I I . IV. V.
41# 4 5 .5 # 1 1 . 5 # 2# 0#
Im prov in& :14- 1 1 - 1 2 . Leucocjrt  es p e r cub .  mm. =  9,1000.
I , I I . I I I . IV. V.
32# 5 5 .5 # 8 . 5 # 4# 0#
R e l a p s e :  18 - 1 1 - 1 2 . L e u c o c y te s p e r cub.  mm. =  10 ,000
I . I I . I I I . IV. V.
4 0# 4 4 . 5 # 14# 1 . 5 # 0#
Improving^ 21 - 1 1 - 1 2 . L e u c o c y te s p e r cub .mm. rs 9 I (300.
I , I I . I I I . IV. V.
3?;^ 4 5 . 5 # 1 3 . 5 # 4# 0#
Case  _ N o .










Leucocytes per cub. m.m.
/ ! ^ /â '- /A  = / (  r^zrr>
"/A ~ ^  crt^o.
Case Â











Leucocytes per cub. m.m.
= 2'^ù-cro,
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Improving:: 2 4 - 1 1 - 1 2 .  L e u c o c y t e s  p e r  cub.iran. =  7 ,0 0 0 .
I .  I I .  I I I .  IV. V,
1 5 ^  ^0% 30# 5# 0#
R s l a n s e :  1 1 - 1 2 - 1 2 . L e u c o c y t e s  p e r  cub.mm. =  1 1 ,0 0 0 .
I .  I I .  I I I .  IV. V.
29# 53# 15#  2#  0 #
W ell  : 2 7 - 1 2 - 1 3 .  L e u c o c y te s  p e r  cub,mm. — 8 , 0 0 0 .
I .  I I .  I I I .  IV. V.
9 #  47# 32# 11#  1 #
I  s h a l l  now c o n s i d e r  2 c a s e s  o f  P u e r p e r a l  S e p t i c ­
a em ia ,  én b o t h  o f  which  d e a t h  o c c u r r e d .
C a se :  Mary Ann B e l l .  A e t . 34.
Ho. 7 6 .  P u e r p e r a l  S e p t i c a e m i a ;  D e a th ,
T h i s  p a t i e n t  had  b e e n  d e l i v e r e d  a  week p r e v i o u s  t o  t h e  
f i r s t  c o u n t  made, and had  been  i l l  a t  home f o r  5 days
b e f o r e  coming u n d e r  o b s e r v a t i o n  i n  h o s p i t a l .  On
a d m i s s i o n ,  on 6 - 2 - 1 3 ,  she was f e v e r e d  and s l i g h t l y  
j a u n d i c e d .  The t e m p e r a t u r e  r em a in e d  p y r e x i a l ^  and 
s w in g in g ,  i n  c h a r a c t e r ,  she  became l e t h a r g i c  and c y a n o s e d ,  
a n d ^ in  s p i t e  o f  a l l  t r e a t m e n t ,  d i e d  on 1 0 - 2 - 1 3 .
The c o u n t s  made were  a s  f o l l o w s  : -
6 - 2 - 1 5 .  L e u c o c y t e s  p e r  cub .  mm, ma 1 1 ,0 0 0 .
I .  I I .  I I I .  IV. V.
27#  48#  20#  5#  0 #













Leucocytes per cub. m.m.
- / 3  ?  pf<rz7-o
1 33 .
8 - 2 - 1 3 . L e u c o c y t e s  p e r  c u b . nîm » msi 8 ,0 0 0 .
I . I I .  I I I . IV. V.
36?% 50# 12# 2 ^ 0#
9 - 2 - 1 3 . L e u c o c y t e s  p e r  cu b .  imn. 8 ,0 0 0 .
I . I I .  I I I . IV. V.
42# 53# 4# 0 #
D e a th  occu r r e d  n e x t  d ay .
Th ese  p i c t u r e s ,  t h e n ,  show a s t e a d i l y  and r a p i d l y
i n c r e a s i n g d i s l o c a t i o n  t o  t h e  l e f t  i n a  c a s e  which  s t e a d i -
l y  p r o g r e s s e d  t o  a  f a t a l  t e r m i n a t i o n .
The d i m i n i s h i n g  l e u c o c y t e  coun t p e r  c u b .  mm. c o i n -
c i d e n t  w i t h  t h i s  i n c r e a s i n g  d i s l o c a t i o n  i s  n o tew o r th y #
The n e x t  c a s e  i s  t h a t  o f  a  woman who was a d m i t t e d  
p r a c t i c a l l y  m or ibu n d ,  s u f f e r i n g  f ro m  P u e r p e r a l  S e p t i c a e m i a  
of  7 days* d u r a t i o n .  She was a lm ost  p u l s e l e s s ,  was
d e e p l y  c y a n o s e d , a n d  f e v e r e d .
She d i e d  12 h o u r s  a f t e r  a d m i s s io n ,  and t h e  one h l o o d -  
p i c t u r e  made f rom  h e r  c a s e  shows a  d i s l o c a t i o n  t o  t h e  l e f t  
o f  t h e  p i c t u r e  which  i s  e x t r e m e ,  and f ro m  such  a  d i s l o c a ­
t i o n  I  h ave  n e v e r  s e en  a  r e c o v e r y .
C a se :  A l i c e  Sm ith ,  A e t ,  35.
ITo. 77 .  P u e r p e r a l  S e p t i c a e m i a :  D e a th .
4 - 2 - 1 3 .  L e u c o c y t e s  p e r  cub .  mm. =  7 ,0 0 0 .
I ,  I I .  I I I .  IV. V.
5 5 . 5 ^  3 7 . 5 ^  1% O i










Leucocytes per cub, m.m.
l S - - ^ - i l L = / 0 / < ^
1 3 4 .
Again i s  t o  b e  n o t e d  t h e  low l e u c o c y t e  c oun t  p e r  c u b .  
imn. , w i t h  a  v e r y  marked d i s l o c a t i o n  t o  t h e  l e f t  o f  t h e  
p i c t u r e .
S e n t i e  Gen e r a l  P e r i t o n i t i s .
I s h a l l  n e x t  d i s c u s s  2 c a s e s  o f  S e p t i c  G e n e r a l  
P e r i t o n i t i s ,  b o t h  o f  which  t e r m i n a t e d  f a t a l l y .
C a s e : Mary A l i c e  L o f t s .  A e t .  6 y e a r s .
iTo. 78 . S e p t i c  G e n e ra l  P e r i t o n i t i s :  D e a th .
T h i s  was a  c a s e  in  which  t h e r e  was a  h i s t o r y  o f  a p p e n d i ­
c i t i s  o f  5 d ays  * d u r a t i o n .  On a d m i s s io n ,  1 5 - 8 - 1 2 ,  she  
was e x t r e m e l y  i l l ,  w i t h  s i g n s  o f  s e p t i c  g e n e r a l  p e r i t o n i ­
t i s .  I t  was deemed t h a t  she ought  t o  have  tihe ch ance  
of  o p e r a t i o n ,  b u t ,  on open ing  t h e  abdomen^ i t  was fo u n d  t o  
b e  f u l l  o f  p u s ,  t h e  c a u se  b e i n g  p e r f o r a t i o n  of  t h e  a p p en ­
d i x .  She d i e d  5 h o u r s  a f t e r  o p e r a t i o n .
I m m e d ia t e ly  b e f o r e  o p e r a t i o n  an e x a m in a t io n  of t h e  
b l o o d  r e v e a l e d  t h e  f o l l o w i n g  p i c t u r e ,  w hich  shows t h e  most 
p ro n o u n ce d  d i s l o c a t i o n  I  have  e v e r  s e e n ,  and t h a t  w i t h  a  
c o m p a r a t i v e l y  low l e u c o c y t e  count  p e r  cu b .  mm.
1 5 - 8 - 1 2 .  L e u c o c y t e s  p e r  cub .  mm. =  1 0 ,0 0 0 .
I .  I I .  I I I .  IV. V.
8 2 ^  14#  , 4# 0#  0#
The n e x t  c a s e  i s  v e r y  s i m i l a r  t o  t h e  p r e c e d i n g ,  and 
shows a  d i s l o c a t i o n  t o  t h e  l e f t  a lm ost  a s  p r o n o u n c e d .
Case
A D i s e a s ^










Leucocytes per cub. m.m.
=  / 4  é rtro
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Case: Wm. Elliott. Aet. 11 years.
ITo. 7 9 . S e p t i c  G e n e r a l  P e r i t o n i t i s .  T h i s
p a t i e n t  was a d m i t t e d  on 4 - 8 - 1 2 ,  w i t h  a  h i s t o r y  s u g g e s t i v e  
of  a p p e n d ix  t r o u b l e  o f  2 months* d u r a t i o n ;  a l s o ,  o f  sudden  
o n s e t  o f  p a i n ,  w i t h  a l l  t h e  o t h e r  symptoms c h a r a c t e r i s t i c  
o f  a  p e r f o r a t i o n  o f  an abdom inal  v i s c u s .
On a dmj.ssj.pn: he  was e x t r e m e l y  i l l ,  and s i g n s  of  s e p t i c
g e n e r a l  p e r i t o n i t i s  were p r e s e n t . Im media te  l a p a r o to m y  
was  p e r f o r m e d ,  and t h e  abdomen fo u nd  t o  be f u l l  o f  p u r u ­
l e n t  f l u i d  f ro m  a  p e r f o r a t i o n  i n  t h e  a p p e n d i x , r o u n d  w h ich  
were  s i g n s  o f  p r e v i o u s  a b s c e s s  f o r m a t i o n .  He d i e d  16 
h o u r s  a f t e r  o p e r a t i o n *
The e x a m in a t io n  o f  t h e  b lo o d  made on a d m i s s io n ,  j u s t  
b e f o r e  o p e r a t i o n ,  showed t h e  f o l l o w i n g  p i c t u r e  -
4 - 8 - 1 2 .  L e u c o c y t e s  p e r  c u b . mm. =  1 3 ,0 0 0 .
I ,  I I .  I I I .  IV. V.
78^  1 6 ^  0Î? 0 ^
T h ese  l a s t  two c a s e s  show d i s l o c a t i o n s  of  t h e  
p i c t u r e  t o  t h e  l e f t ^  which  a r e  e x t r a o r d i n a r y  i n  t h e i r  
s e v e r i t y ,  and a r e  t h e  most s t r i k i n g  I  have  e v e r  s e e n .  I t  
i s  w o r th y  o f  n o t e  t h a t  t h e y  b o t h  o c c u r r e d  i n  c h i l d r e n ,  and 
t h a t  i n  n e i t h e r  c a s e  was t h e  t o t a l  l e u c o c y t e  c o un t  p e r  c u b ,  
mm. a t  a l l  h igh*
Case
Disease.
/ 9 “ ^ ~ / 3 __ ^ 2 -
e f ' 4 ' / s —  
3 o - 4 - / 3 _
Leucocytes per cub. m.m.
~  /Zf crox> 
/f'-#4'-/S =  O-tr^ 
=■ /^ f ocro^
% o -h ~ t^ =  9/^’^
136 «
E r y s i p e l a s .
Two c a s e s ,  b o t h  r eco v er in g ®
C a se :  John P l y n n .  A e t .  55 .
ITo.  ^ 80. E r y s i p e l a s  o f  L eg .  T h i s  p a t i e n t
was a d m i t t e d  on 1 5 - 4 - 1 3  w i t h  an e r y s i p e l a s  o f  t h e  l e f t  l e g  
and t h i g h ,  a r i s i n g  f rom  a  s e p t i c  c e l l u l i t i s  o f  t h e  footy 
where  t h e r e  was a  sm a l l  wound.
Under t r e a t m e n t  he made a  good r e c o v e r y ,  and t h e  
f o l l o w i n g  a r e  t h e  p i c t u r e s  o b t a i n e d  f ro m  t h e  b l o o d  exam ina ­
t i o n s  w'hich were  made, and t h e  improvement o r  d e t e r i o r a t i o n ,  
o f  t h e  p i c t u r e s / c o i n c i d e d  w i t h  t h e  improvementy or d é t é r ­
i o r â t  ion^ c l i n i c  a.lly^ of  t h e  c a s e .
On a d m i s s i o n : 1 5 - 4 - 1 3 . L e u c o c y te s  p e r cub.mm. =  1 3 ,0 0 0
I . I I . I I I . IV. V.
14$ 55^ 24% 1%, 0%
E r y s i p e l a s 1 9 - 4 - 1 3 . L e u c o c y t e s p e r  cub.mm. =  1 4 ,0 0 0 .
s p r e a d i n g .
I . I I . I I I . IV. V.
48% 24% 0% o:^
E r y s i p e l a s




L e u c o c y te s
I I I .
p e r  cub.mm. =  1 2 ,0 0 0 ,  
IV, V.
iB% 50% 26% 9% 0%
W e l l . 3C1— 4—13. Leuc o c y te s p e r  cub.mm® »  9 ,0 0 0 .
I . I I . I I I . IV. V.










Leucocytes per cub. m.m.
1 3 7 .
Case^: S a r a h  A tk i n s o n .  A e t .  78.
ITo..  ^ 81 E r y s i p e l a s  o f  F a c e .  T h i s  p a t i e n t
cane  u n d e r  o b s e r v a t i o n  on 1 8 - 4 - 1 3 ,  w i t h  a  f a c i a l  e r y s i ­
p e l a s ,  which  s u b s i d e d  i n s i d e  a  # e e k .  The d i s l o c a t i o n s  
o f  t h e  p i c t u r e s  were  d e f i n i t e l y  t o  t h e  l e f t ,  t h o u g h  n o t  
e x t r e m e l y  s o ,  a n d , a s  t h e  p a t i e n t  r e c o v e r e d  t h e  p i c t u r e  
became normal  a g a i n .
1 9 - 4 - 1 3 .  I .  I I .  I I I .  IV. V.
1 7 ^  59^  Z Z i
E r y s i p e l a s  21 - 4 - 1 3 .  
s p r e a d i n g .
I .  I I .  I I I .  IV. V.
22:2! 60#  18#  0#  0#
Almost w e l l .  2 5 - 4 - 1 5 .
I .  I I .  I I I .  IV. V.
10#  53#  29# 8#  0#
Thus f ro m  t h e s e  two c a s e s  i t  i s  e v i d e n t  t h a t  i n  
E r y s i p e l a s  t h e  same c h a n g e s  i n  t h e  b lo o d  p i c t u r e  o c c u r^  
a s  i n  t h e  d i s e a s e s  a l r e a d y  d i s c u s s e d .
M a s to i d i t i s  w i t h  S e p t i c  Iv le n in g i t i s .
C a se :  W. S t a n i f o r t h .  A e t .  34 .
ITo. 8 2 .  M a s t o i d i t i s :  S e p t i c  M e n i n g i t i s :  D e a th .
T h i s  p a t i e n t  was a d m i t t e d  on 1 5 - 1 - 1 3  v / i th  s i g n s  of a c u t e  
m a s t o i d i t i s :  on t h e  f o l l o w i n g  day m as to id ec to m y  was p e r ­
fo rm ed ,  and  t h e  same day s i g n s  of  m e n i n g i t i s  became 











Leucocytes per cub. m.m.
S L h t" f^  ®
C a s e . . .
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138
p u n c t u r e .  He became s t e a d i l y  w o r s e , a n d  d i e d  on 2 1 - 1 - 1 3 ,  
The f o l l o w i n g  2 b l o o d - p i c t u r e s  show t h e ' i n c r e a s e d  
d i s l o c a t i o n  p r o d u c e d  by  t h e  p r e s e n c e  o f  t h e  m e n i n g i t i s ,  
1 5 - 1 -15_. L e u c o c y t e s  p e r  cu b .  mm. »  2 0 ,0 0 0 .
I ,  I I ,  I I I .  IV, V.
z s i  52  ^ 20% ofo 0%
2 1 - 1 - 1 3 .  L e u c o c y t e s  p e r  cub ,  mm. z= 1 9 , 0 0 0 .
I .  I I .  I I I .  IV. V.
58% 45^  1 7 ^  0% 0%
Bronc h i t i s  w i t h  Emphysema,
T h i s  was a  c a s e  o f  a  l o n g - s t a n d i n g  b r o n c h i t i s  w i t h  
emphysema, w h ich  had  r e a c h e d  a  t e r m i n a l  s t a g e .  Hypo- 
s t a s i s  was commencing i n  t h e  lungs^ and t h e  sputum was 
v e r y  p u r u l e n t .  Only one count  was made, and  i t  showed
a  d i s l o c a t i o n  o f  t h e  p i c t u r e  t o  t h e  l e f t ,  i n  m o d era te  
d e g r e e ,  and  p r o b a b l y  due t o  t h e  s e p t i c  c o n d i t i o n  o f  t h e  
b r o n c h i a l  t u b e s .
C a se ;  J .  E l l i s ,  A e t .  49.
Ho. 8 5 .  B r o n c h i t i s  w i t h  Emphysema,
5 - 8 - 1 2 .  I .  I I .  I l l ,  IV, V.
29^  52% Vl%o Z% 0%,
M a l ig n a n t  D i s e a s e .
I  s h a l l  now t a k e  up a  s e r i e s  o f  14 c a s e s  o f  M a l ig ­
nan t  D i s e a s e  t o  w h ich  I  have a p p l i e d  t h i s  method o f  b l o o d  
exam ina i  i o n .
Case
A g e .-é ..é _ ^  Disease..
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Leucocytes per cub. m.m.
1 3 9 .
C a s e : Thomas P a i r w e a t h e r .  A e t .  66.
Po* 84 .  E p i t h e l i o m a  of  L i p .  T h i s  p a t i e n t  
was a d m i t t e d  w i t h  a  v e ry  f o u l  u l c e r  on t h e  lo w e r  l i p ,  
w hich  had  p e r f o r a t e d  i n t o  t h e  mouth a t  t h e  l o w e r  p a r t .  I t  
was v e r y  s e p t i c ,  and p r o f u s e  d i s c h a r g e  was p r e s e n t -  The 
u l c e r  was e x c i s e d  r a d i c a l l y ,  and he  imrpoved r e m a r k a b ly  
i n  c o n d i t i o n .
2 —2 —13^ I . I I . I I I . IV. V.
34^ 45:^ 19# 2# 0 #
2 - 4 - 1 3 . I . I I . I I I . IV. V.
z o i 49# 25# 6 # 0 #
T h i s  improvement I ta l re  t o  be  due t o  t h e  rem ov a l  o f  t h e  
f o c u s  o f  s e p t i c  a b s o r p t i o n .
Case : R ober t  B r u m h i l l .  A e t .  48 .
ITo. 8 5 .  Carc inom a of  t h e  Stomach. T h i s
p a t i e n t  ^ a d  a  l a r g e  i n o p e r a b l e  c a rc in o m a  of t h e  s to m ach ,  
w i t h  m arked  an ae m ia  and w a s t i n g .
2 0 - 2 - 1 3 .  I .  I I .  I I I .  IV, V.
1 8 ^  52^  21% ?>% 0%
A month l a t e r ,  he d i e d .
C a se :  M ichae l  C a r l .  A e t .  57 .
ITo. 86 .  E p i t h e l i o m a  o f  F l o o r  o f  Mouth e t c .
T h is  was a  c a s e  o f  v e r y  e x t e n s i v e  e p i t h e l i o m a t o u s  u l c e r a ­
t i o n  o f  t h e  f l o o r  of  t h e  mouth and l e f t  c h e e k ,  so t h a t  t h e  
jaws were  a lm o s t  f i x e d ^  impeding m a s t i c a t i o n .  T h ere  was
C ase N o . J t é
A  g e  . . . D  iseasc.























Leucocytes per cub. m.m.
C ase N o .












Leucocytes per cub. m.m.
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some s e p s i s  p r e s e n t ,  and he was in  some d a n g e r  o f  d e a t h  
f ro m  m e c h a n ic a l  c a u s e s ,  a s  he  had  f r e q u e n t  a t t a c k s  o f  
oedema o f  t h e  l i p s  and f a c e .
In  s p i t e  o f  a l l  t h e s e  f a c t s ,  t h e  h l o o d - p i c t u r e  o f  
2 0 - 2 - 1 3 ,  made 30 days  b e f o r e  d e a t h ,  shows l i t t l e  d e p a r t u r e  
f rom  n o rm a l .
2 0 - 2 - 1 3 .  I .  I I .  I I I .  IV, V.
x o i  45!?' 38:^ 6% vfc,
C a se ;  M a r t in  Layden .  A e t . 56.
ITo. 8 7 .  E p i t h e l i o m a  of  F l o o r  o f  Mouth. T h i s
c a s e  was i n o p e r a b l e ,  and t h e  mouth was s e p t i c .
9 - 5 - 1 5 .  I .  I I .  I I I .  IV. V,
135? 62^  1$;^ e>% 0%
C a se :  F r e d e r i c k  P u r s e r .  A e t .  70.
Fo.  88 .  E p i t h e l i o m a  of  L i p .  T h i s  v/as
a n o t h e r  i n o p e r a b l e  c a s e ,  a  l a r g e  e p i t h e l i o r a a t o u s  u l c e r  
b e i n g  p r e s e n t  on t h e  lo w e r  U p l a n d  e x te n d i n g  on t o  one 
c h e e k .
I t  was f a i r l y  c l e a n ,  and was made q u i t e  c l e a n  by  
d r e s s i n g s .  An e x a m in a t io n  o f  t h e  b lo o d  was t h e n  made,
and t h e  f o l l o w i n g  p i c t u r e  o b t a i n e d  -  
9 - 5 - 1 5 .  I .  I I .  I I I .  IV. V.
m i  2% l i
T h i s  shows o n l y  a  v e ry  s l i g h t  d e p a r t u r e  f rom a n ^  a v e r a g e  
norm al  c o u n t .
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Leucocytes per cub. m.m.
1 4 1 .
C ase : J  ame s J a c k s o n .  A e t .  62*
Hp. 89 .  Carc inom a o f  t h e  Stomach.  T h i s  was
an i n o p e r a b l e  c a s e  o f  c a rc in o m a  of  t h e  s tom ach  w i t h  p e r ­
s i s t e n t  v o m i t i n g .
The h l o o d - p i c t u r e s  showed.
8 - 3 - 1 3 .
2 8 - 3 - 1 3 .
I . I I . I I I . IV. V.
20^ 60 f. ZOff. o i o f
I . I l f I I I . IV. V.
22^ 59^ 1 5^ 0% o f
E l i z a  M e l l o r s . A e t .  65*C a se ;
Ho. 90.  C arc inom a o f  t h e  Caecum. T h i s
p a t i e n t *8 h l o o d - p i c t u r e  showed a  d e f i n i t e  d i s l o c a t i o n  t o  
t h e  l e f t ,  h u t  she  d i e d  s u d d e n ly ,  b e f o r e  a  f u r t h e r  c ou n t  
had  b e en  made. She was t h e  s u b j e c t  o f  d o u b le  a o r t i c
d i s e a s e ,  and p re s u m a b ly  t h i s  was t h e  c a u se  of h e r  d e a t h .
7 - 3 - 1 5 .  I .  I I .  I I I .  IV. V.
30  ^ 54  ^ 15 !^  x i afo
C a se :  George B r a d l e y .  A e t .  57*
Ho. 9 1 . Carc inom a o f  t h e  L i v e r .  T h is  was
an adv an c ed  c a s e  o f  c a rc in o m a  o f  t h e  l i v e r ,  w i t h  j a u n d i c e  
and m arked  w a s t i n g .
A m i l d  d i s l o c a t i o n  t o  t h e  l e f t  was e v i d e n t  i n  one 
p i c t u r e  c o m p i l e d  f rom  h i s  b l o o d - exam inât  ion*
8 - 3 - 1 3 .  I .  I I .  I I I .  IV. V.
19fo 60^  18^  Ofo
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Leucocytes per cub. m.m.
142 ,
C ase :  Wm, S h i e l d s .  A e t .  42.
1^ 0» 92.  Very  e x t e n s i v e  and s p r e a d i n g  e p l t h e -
l i o n a t o u s  u l c e r  o f  t h e  lo w e r  l i p .  He d i e d  t h r e e
weeks a f t e r  t h e  f o l l o w i n g  c o u n t  was made -
8 - 3 - 1 3 .  L e u c o c y t e s  p e r  cub ,  mrn. =  1 1 ,0 0 0 ,
I ,  I I .  I I I .  IV. V.
257  ^ 54 ;^  vf, of
C a se :  E l i z a  W arb u r to n .  A e t .  6 3 .
Ho. 9 5 ,  Carc inom a h e p a t i s .  T h i ^  was
an a d v anced  c a s e ,  w i t h  j a u n d i c e  and e m a c i a t i o n .  She 
came u n d e r  o b s e r v a t i o n  on 9 - 3 - 1 3 ,  i n  a  v e r y  f e e b l e  
c o n d i t i o n .
The b l o o d  showed -
9 - 5 - 1 5 .  I .  I I .  I I I .  IV. V.
zvfc AZf 20f  i f  i f
She d i e d  t h e  f o l l o w i n g  day .
Ca s e :  S a r a h  A. W h i t t l e .  A e t .  36 .
Ho. 94 ,  C arc inom a c e r v i c i s  u t e r i .  T h i s  a l s o
was an ad v an ced  c a s e ^ w i t h  marked c o n s t i t u t i o n a l  s i g n s .
She went home 5 weeks a f t e r  t h e  f o l l o w i n g  count  was made.
9 - 3 - 1 5 .  I ,  I I .  I I I .  IV. V,
27f> 52^ 20% \% 0%
C a se :  C h r i s t i n a  T yas ,  A e t .  46 .
Ho, 95 .  E p i t h e l i o m a  V u lv a e .  T h i s  was a
v e r y  e x t e n s i v e  and q u i t e  i n o p e r a b l e  c a s e .  10 days a f t e r
 N o.
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Leucocytes per cub. m.m.
1 4 3 .
t h e  f o l l o w i n g  c oun t  was made, she d i e d .
1 0 - 3 - 1 3 .  I .  I I .  I I I .  IV. V.
42  ^ 17  ^ Z f  0%
A c o n s i d e r a b l e  d i s l o c a t i o n  i s  t h u s  p r e s e n t .
C a se :  Rose G-rirnley. A e t .  58.
Ro. 9 6 .  Carc inoma c e r v i c i s  u t e r i .  T h i s  w^ as
a  c a s e  o f  2 y e a r s*  d u r a t i o n ,  o p e r a t i o n  h a v in g  b e e n  p e r ­
s i s t e n t l y  r e f u s e d  i n  t h e  e a r l y  s t a g e s .  The whole
p a r a m e t r iu m  was i n v o l v e d  when t h e s e  o b s e r v a t i o n s  were  made,  
and v e r y  p r o f u s e  f o u l  d i s c h a r g e  was p r e s e n t *
1 0 - 2 - 1 5 .  I .  I I .  I I I .  IV. V.
Z&% 53^ 16;;? 3^ zi
1 0 - 4 - 1 5 .  I .  I I .  I I I .  IV. V.
22# 52# 20#  4# 2#
T h i s  s l i g h t  b u t  d e f i n i t e  improvement i n  t h e  p i c t u r e s  o f  a  
c a s e  w hich ,  c l i n i c a l l y ,  was s t e a d i l y  a p p ro a c h in g  a  f a t a l  t e r ­
m i n a t i o n ,  i s  p r o b a b l y  due t o  t h e  f a c t  t h a t  a t  t h e  t im e  t h e  
seco n d  c o u n t  was made, t h e  s e p t i c  d i s c h a r g e s  h a d  a b a t e d  
somewhat,  owing t o  t h e  removal  o f  some f u n g a t i n g  f r a g m e n t s .
Case  : M a r t i n  T u l l y .  A e t .  62*
No. 97* Carc inoma of  t h e  L i v e r .  T h i a  was
a  c a s e ,  f a r  a d v a n c e d ,  and of l o n g  s t a n d in g *  The b l o o d -  
p i c t u r e  b e lo w  shows a  f a i r l y  m i ld  d i s l o c a t i o n  t o  t h e  l e f t .
Case   N o.











Leucocytes per cub. m.m.
144,
4 - 4 - 1 3 .  I .  I I .  I I I .  IV. V.
26  ^ 55  ^ 15^^ 3  ^ \%
20 days  l a t e r  he died#
I n  m a l i g n a n t  d i s e a s e ,  a l s o ,  t h e n ,  a  d i s l o c a t i o n  of  
t h e  p i c t u r e  i s  v e r y  f r e q u e n t l y  f o u n d ,  a s  h a s  he en  s e e n .
T h i s  d i s l o c a t i o n  i s  n o t  so marked a s  i n  some 
d i s e a s e s  a l r e a d y  d e a l t  w i t h ,  n o r  i s  i t  so ex t re m e  a t  t h e  
t im e  o f  d e a t h .  T h i s  l a t t e r  phenomenon may^ of  course^  he 
due t o  t h e  f a c t  t h a t  t h e  c a u s e  of  d e a t h  i n  m a l ig n a n t  
d i s e a s e  i s  som etim es a  m e c h a n ic a l  one ,  f ro m  p r e s s u r e  o r  
u l c e r a t i o n *
n e v e r t h e l e s s ,  f rom  my e x p e r i e n c e  so f a r ,  I  do no t  
a t t a c h  so much im p o r ta n c e  t o  t h i s  method o f  h i o o d - e x a m i n a ­
t i o n  i n  m a l i g n a n t  d i s e a s e  as  i n  some o t h e r  d i s e a s e s ,  a s  
i n  ■ ^Ç 'T hëT ëare  v a r i o u s  f a c t o r s  w ork ing  t o g e t h e r ,  an  
i m p o r t a n t  one^so  f a r  a s  t h e  a l t e r a t i o n s  i n  t h e  h l o o d -  
p i c t u r e  a r e  c o n c e r n e d ,  b e i n g ,  i n  my o p i n i o n ,  S e p t i c  
I n f e c t i o q $ .
I  s h a l l  now d i s c u s s  2 c a s e s  o f  G a l l - S t o n e s ,  i n  one 
o f  w h ich  t h e r e  was an  a c u t e  s u p p u r a t i v e  c h o l e c y s t i t i s  
p r e s e n t  »
C a se :  J .  B l a k e l e y .  A e t .  44.
F o .  98 .  G a l l - S t o n e s  w i t h  a c u t e  s u p p u r a t i v e  
c h o l e c y s t i t i s .  T h i s  was a  c a s e  which  came u n d e r
o b s e r v a t i o n  w i t h  symptoms of an a c u t e  abdominal  c o n d i t i o n *
Case





















Leucocytes per cub. m.m.
Ÿ/ (TZTO.
1 4 5 .
At t h e  o p e r a t i o n  of  c h o le c y s t e c t o m y  which  was p e r ­
fo rm ed ,  a  h y p e r t r o p h i e d  and i n f l a m e d  g a l l - b l a d d e r  was 
d i s c o v e r e d ,  f i l l e d  w i t h  s t o n e s ,  and g l a i r y  p u s .  The 
o p e r a t i o n  was e n t i r e l y  s u c c e s s f u l ,  and p a t i e n t  made an 
u n i n t e r r u p t e d  r e c o v e r y .
An e x a m in a t io n  of  t h e  b l o o d  made j u s t  b e f o r e  o p e r a ­
t i o n  r e v e a l e d  a  normail p i c t u r e ,  w h ich  was t a k e n  a s  a  good 
p r o g n o s t i c  s i g n ,  and t h e  r e s u l t  b o r e  ou t  t h i s  c o n t e n t i o n .  
2 5 - 1 2 - 1 2 .  L e u c o c y t e s  p e r  cu b .  mm. =  1 4 ,0 0 0 .
I .  I I .  I I I .  IV. V,
5% 4 4 .5 #  35# 1 2 #  3 . 5 #
O ase :  Georgs W orley .  A e t .  40 .
No. 99.  G a l l - S t o n e s .  The e x a m in a t io n
o f  t h i s  b l o o d  was made j u s t  b e f o r e  o p e r a t i o n ,  and a  good 
p r o g n o s i s  was f ram ed  from  t h e  normal  p i c t u r e  which  
r e s u l t e d .
At t h e  o p e r a t i o n  i t  Yi?as fo u n d  t h a t  t h e  g a l l - b l a d d e r  
was i n  an  u n h e a l t h y  c o n d i t i o n :  rem oval  was i m p r a c t i c a b l e
f ro m  a d h e s io n s  and from  i t s  s m a l l n e s s ,  and a  d r a i n a g e  
o p e r a t i o n  was p e r f o r m e d .  U n e v e n t f u l  r e c o v e r y  b o r e  out  
t h e  f a v o u r a b l e  p r o g n o s i s  made f rom  t h e  normal  b l o o d -  
p i c t u r e .
1 0 - 8 - 1 2 .  L e u c o c y t e s  p e r  cub .  mm. =  9 ,0 0 0 .
I .  I I .  I I I .  IV. V.
8#  41# 3 7 . 5 #  1 2 . 5 #  1 #
CAjg. _ N o . . / . ç r p ._ __________











Leucocytes per cub. m.m.
=• f t  tfTTO.
C e r e b r a l  A b s c e s s .
C ase :  J a n e s  M acM il lan .  A e t .  3 .
ITo. 100 .  C e r e b r a l  A b s c e s s .  T h i s  was
a  c a s e  i n  which a b s o l u t e l y  no l o c a l i s i n g  s i g n s  o r  symptoms 
were  p r e s e n t ,  and t u b e r c u l o u s  m e n i n g i t i s  was s u s p e c t e d .
A b lo o d - e x a m in  a t  i o n  showed t h e  f o l l o w i n g  p i c t u r e  -
5 - 2 - 1 3 . L e u c o c y t e s  p e r  c u b . mm. ^  8 ,0 0 0 .
I .  I I .  I I I .  IV. V,
12% 56  ^ 28  ^ 0%
T h ere  i s  h e r e  a  s l i g h t  d i s l o c a t i o n  of  t h e  p i c t u r e  t o  t h e  
l e f t .
A week a f t e r  t h i s  e x a m in a t io n  was made, p a t i e n t  
s u d d e n ly  becrune c o l l a p s e d ,  and d i e d .
At t h e  p o s t - m o r te m  e x a m in a t io n  a  c e r e b r a l  a b s c e s s  
o f  o l d  s t a n d i n g , a b o u t  t h e  s i z e  of  a p ig e o n * s  e g g . was d i s ­
c o v e r e d ,  and r u p t u r e  had  o c c u r r e d  i n t o  t h e  l a t e r a l  v e n ­
t r i c l e .
Thus t h e r e  i s  h e r e  a c a s e  i n  which  on ly  a  s l i g h t  
d e p a r t u r e  f rom  norm al  had  o c c u r r e d  i n  t h e  p i c t u r e ,  due t o  
t h e  e n c a p s u l a t i o n  of  t h e  a b s c e s s ,  which  was t h i c k - w a l l e d ,  
and o f  o ld  s t a n d i n g ,  no t o x i c  a b s o r p t i o n  o c c u r r in g *
The n e x t  t h r e e  c a s e s  i n s t a n c e  d i s e a s e s  i n  v;hich t h i s  
method o f  b l o o d - exam inâ t  io n  i s  of  no v a l u e .
T hese  a r e  a l l  c a s e s  in  which  t h e  p a t i e n t s  were 
c l i n i c a l l y  v e r y  i l l ,  and y e t  t h e  b l o o d - p i c t u r e s  were a l l
Case   N o. / _ 0 / . . ______________________









Leucocytes per cub. m.m.
( g 7 - 3 - / 3 =z ^  S'Oro,
147
w i t h i n  norm al  l i m i t s .
C ase :  M a rg a re t  Adams. A e t .  49.
ITo. 1 01 .  P e r n i c i o u s  Anaemia. T h i s  p a t i e n t
p r e s e n t e d  t h e  t y p i c a l  a p p e a ra n c e  of  p e r n i c i o u s  anaemia*
The o r d i n a r y  h i o o d - c o u n t  was:  2 7 - 3 - 1 3 .
Reds «  1 , 5 0 0 , 0 0 0 .
IVhit e s  =  4 ,5 0 0 .
Haemoglobin  =  40^.
C o lo u r  In d e x  =  1 . 2
P o l k i l o c y t o s i s  and p o l y c h r o m a s i a  were marked^ and normo­
b l a s t s  and m e g a l o b l a s t s  were  f a i r l y  num erous .
The b l o o d - p i c t u r e  showed -
2 7 - 3 - 1 3 .  L e u c o c y t e s  p e r  cu b .  mm. m. 4 ,5 0 0 .
I .  I I .  I I I .  IV. V.
'ifo 48  ^ 35;^  9# vf.
T h i s  i s  p r a c t i c a l l y  a  normal  p i c t u r e .
Case : E d i t h  Mary Bagshawe. A e t . 27 .
No. 102 .  Seco nd ary  Anaemia. T h i s  was
a  c a s e  o f  anaem ia  i n  w h ich  t h e  p a t i e n t  had  b e en  l i v i n g  
u n d e r  v e r y  u n f a v o u r a b l e  c i r c u m s t a n c e s ,  and i n  a d d i t i o n  had  
a  m i l d  d e g r e e  o f  p y o r r h o e a  a l v e o l a r  i s .  P o i l c i l o c y t  o s i s  
and s l i g h t  p o l y c h r o m a s i a  were p r e s e n t ,  and a l s o  ^  s c a n t y  
n o r m o b l a s t s .
The o r d i n a r y  b l o o d - c o u n t  was:  25-1-15#.















% i t e s  =  7 ,0 0 0 .
Haemoglobin  =  34^
C o lo u r  In d e x  =  .5
The o f f e n d i n g  t e e t h  were  removed,  and she was p u t  on I r o n  
and A r s e n i c ,  w i t h  t h e  r e s u l t  t h a t  i n  2 months she  had 
improved a lm o s t  beyond  r e c o g n i t i o n .
The f i r s t  b l o o d - p i o t u r e $  s h o ^ ^ p r a o t i c a l l y  no d e p a r ­
t u r e  f ro m  n o r m a l .  T h e re  i s  c e r t a i n l y  an improvement i n  
t h e  s e c o n d ,  b u t  t h e  d e p a r t u r e  f rom  norm al  i n  t h e  f i r s t  i s  
so  s l i g h t  t h a t  no p r a c t i c a l  im p o r ta n c e  can be a t t a c h e d  t o  
t h e  d i f f e r e n c e ,
2 5 - 1 - 1 3 .  L e u c o c y t e s  p e r  c u b . mm. — 7 ,0 0 0 .
I .  I I .  I I I .  IV. V.
10% 50% 51% 8% 1%
5 0 - 5 - 1 5 .  L e u c o c y t e s  p e r  ou'o. nan. =  8 ,0 0 0 .
I .  I I .  I I I .  IV. V.
7% 52% 52% 7% 2%
C a se :  C a t h e r i n e  Gray .  A e t .  60 .
Ho. 10 5 .  Myxoedema. T h is  was a
c a s e  o f  many y e a r s*  d u r a t i o n .  She had had  s e v e r a l  
c o u r s e s  o f  t r e a t m e n t  w i t h  T h y ro id  E x t r a c t  p r e v i o u s l y ,  b u t  
f o r  a  c o n s i d e r a b l e  p e r i o d  l a t t e r l y  had  c e a s e d  t o  have any
Case -
Disease.
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t r e a t m e n t ,  and had  r e l a p s e d .
The s i g n s  of t h e  d i s e a s e  were t y p i c a l .  The 
h l o o d - p i c t u r e  was -
3 0 - 3 - 1 3 .  I .  I I .  I I I .  IV. V.
6% 57;? 27^ &fo 2%
A few days  a f t e r  t h i s  c o u n t  was made^ she  b e g an  t o  h ave  
marked d e l u s i o n s ,  and d i e d  on 1 4 - 4 - 1 3 ,  ^  weeks a f t e r  t h e  
e x a m in a t io n  was c a r r i e d  out#
Thus t h e r e  i s  h e r e  a  c a s e  of  d i s e a s e  of  yea r s*  
d u r a t i o n ,  i n  w h ich  l i f e  was p r o l o n g e d  o n ly  a  f o r t n i g h t  
a f t e r  t h e  o b s e r v a t i o n  on t h e  b l o o d  was made,  "and y e t  a  
norm al  b l o o d - p i c t u r e  i s  p r e s e n t .
T h i s ,  c o u p le d  w i t h  t h e  two p r e c e d i n g  c a s e s ,  shows 
t h a t  t h i s  method of  b l o o d - e x a m in â t i o n  i s  o f  no v a l u e  w h a t ­
e v e r  i n  c e r t a i n ,  t h o u g h  few ,  d i s e a s e s ,  w h ich  have come 
u n d e r  my o b s e r v a t i o n .
150.
GElkRAL SUmUÜlY AND COHCLUSIOHS.
Having now c o n s i d e r e d  t h e  f o r e g o i n g  103 c a s e s , w h i c h  
i n v o l v e < 3 ^ 6  i n d i v i d u a l  b l o o d - exam inâ t  i o n s ,  I  s h a l l  b r i e f l y  
s t a t e  my c o n c l u s i o n s  as  t o  t h e  v a l u e  o f  t h i s  method of 
i n v e s t i g a t i o n  i n  c l i n i c a l  work .
I n  h e a l t h  t h e  number o f  n e u t r o p h i l e  po lym orpho­
n u c l e a r  l e u c o c y t e s  i n  t h e  b l o o d  w i t h  n u c l e i  v a r y i n g  f ro m  
one upwards  r e m a in s  r e m a r k a b ly  c o n s t a n t  w i t h i n  c e r t a i n  
n a r ro w  l i m i t s *
The most c o n s t a n t  c e l l s  o f  a l l  a r e  t h o s e  w i t h  one 
n u c l e u s ,  and  h e n ce  i t  i s  t o  t h e  c e l l s  o f  t h i s  c l a s s  t h a t  
t h e  o b s e r v e r * s  a t t e n t i o n  i s  p a r t i c u l a r l y  d i r e c t e d .
T h e re  i s  no doubt  w h a te v e r  t h a t  i n  i n f e c t i v e  
d i s e a s e s  o f  a l l  k i n d s  t h e r e  i s  a  v e r y  d e f i n i t e  change  i n  
t h e  n e u t r o p h i l e  b l o o d - p i c t u r e ,  v a r y i n g  i n  d e g r e e  w i t h  t h e  
i n t e n s i t y  o f  t h e  i n f e c t i o n .
The change  c o n s i s t s  i n  an  i n c r e a s e  i n  t h e  number of 
c e l l s  w i t h  one and two n u c l e i ,  and a  d i m i n u t i o n  i n  t h o s e  
w i t h  h i g h e r  num bers .
I n  v e r y  s e v e r s  c a s e s  a lm ost  a l l  t h e  c e l l s  may be  
m o n o - n u c l e a r ,  o n ly  a  few h a v in g  tv/o n u c l e i ,  and  none 
h a v i n g  m ore .
Amongst young p e o p l e ,  and p a r t i c u l a r l y  i n  c h i l d r e n ,  
t h e s e  c h a n g e s  a r e  e s p e c i a l l y  w e l l - m a r k e d .
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The c h a n g e s  a r e  i n d e p e n d e n t  o f  th e  t o t a l  number of  
l e u c o c y t e s  p e r  c u b ic  m i l l i m e t r e ,  a s  t h e  c a s e s  show a l l  
v a r i a t i o n s  f rom  I s u c o p e n i a  t o  l e u c o c y t o s i s ,  and  ye t  t h e  
same change  i n  t h e  n u c l e a r  c h a r a c t e r  of t h e  c e l l s  i s  
m a n i f e s t  i n  a l l ,
These  c h an g e s  t a k e  p l a c e  a t  t i m e s  w i t h  ex t rem e  
r a p i d i t y ,  o b s e r v a t i o n s  made a t  i n t e r v a l s  o f  24 h o u r s  
showing d e f i n i t e  d i f f e r e n c e s *
T hese  v a r i a t i o n s  f o l l o w  c l o s e l y  t h e  advance  of  t h e  
i n f e c t i o n ,  and i n  t h o s e  c a s e s  where  t h e  i n f e c t i o n  i s  o v e r ­
come^ t h e  b l o o d  c o n d i t i o n s  r e t u r n  t o  norm al  c o i n c i d e n t l y .
Not o n ly  do t h e s e  c h an ges  f o l l o w  t h e  p r o g r e s s  o f  
t h e  d i s e a s e  a s  o b s e r v e d  c l i n i c a l l y ,  b u t  I  m a i n t a i n  t h a t  
c a r e f u l  and f r e q u e n t  e x a m in a t io n  w i l l  f o re s h a d o w  t h e  
c l i n i c a l  h a p p e n i n g s  b e f o r e  t h e y  a r e  o t h e r w i s e  e v i d e n t ,  
i n  many c a s e s .
T h u s ,  t h e  r e s u l t s  o f  t h i s  method of  b l o o d - exam inâ t  io n  
a r e  n o t  o n ly  v e r y  i n t e r e s t i n g  p a t h o l o g i c a l  phenomena, b u t  
a l s o  a r e  f a c t s  on w h ic h  t h e  g r e a t e s t  r e l i a n c e  can  be  
p l a c e d  i n  fo r m in g  an o p i n io n  a s  t o  t h e  u l t i m a t e  p r o g n o s i s *  
W hile  d i s c u s s i n g  t h e  v a r i o u s  o a s e s , I  m en t io n e d  t h a t  
i n  c e r t a i n  d i s e a s e s  i t  can  b e  s a i d ,  t h a t ,  when t h e  p e r c e n t ­
age o f  c e l l s  w i t h  s i n g l e  n u c l e i  r e a c h e s  above a  c e r t a i n  
f i g u r e ,  t h e  r e s u l t  i s  i n e v i t a b l y  f a t a l .  I t  i s  p o s s i b l e
1 5 2 .
tha t ,  a  s i m i l a r  s t a t e m e n t  might  be  made of  a l l  i n f e c t i v e  
d i s e a s e s , p r o v i d e d  a  s u f f i c i e n t  number of  e x a m in a t io n s  was 
r e c o r d e d .
M o reover ,  s i n c e  we c an  o b s e r v e  c l o s e l y  t h e  r e a c t i o n  
o f  t h e s e  l e u c o c y t e s  t o  t h e  i n f e c t i o n ,  i n f o r m a t i o n  o f  t h e  
g r e a t e s t  v a l u e  i n  d e c i d i n g  upon t r e a t m e n t  i s  o b t a i n e d .
I am u n a b le  t o  make a  d e f i n i t e  s t a t e m e n t  a s  t o  t h e  
c a u s e s  o f  t h e  c e l l  c h a n g e s .  A r n e th  e x p r e s s e s  t h e  v ie w ,  
i n  t h e  p a p e r s  p r e v i o u s l y  q u o te d ,  t h a t  t h e  c e l l s  w i t h  t h e  
h i g h e r  number o f  n u c l e i  a r e  t h e  more m a tu re  c e l l s ^  which  
fo rm  t h e  f i r s t  l i n e  o f  d e fe n c e  a g a i n s t  i n f e c t i o n , a n d  a r e  
c o n s e q u e n t l y  t h e  f i r s t  t o  b e  d e s t r o y e d  where  t h e  i n f e c t i o n  
i s  g a i n i n g  t h e  u p p e r  h a n d .  These  c e l l s  a r e  r e p l a c e d  b y  
t h o s e  o f  one and two n u c l e i  which  a r e  younger  and l e s s  
r e s i s t a n t .  T h i s  v iew  i s  u p h e ld  by  H am il to n  B l a c k ,
( B r i t i s h  M e d ic a l  J o u r n a l , J a n u a r y  1 8 th ,  1 9 1 5 ) ,  i n  an  a r t i c l e  
i n  w h ich  he  d e m o n s t r a t e s  t h e  more a c t i v e  p h a g o c y t o s i s  of  
t h e  c e l l s  w i t h  t h e  h i g h e r  number of  n u c l e i  to w a rd s  t h e  
t u b e r c l e  b a c i l l u s .  In  s u p p o r t  o f  a n o t h e r  v iew t h a t
t h e s e  c e l l s  a r e  d e g e n e r a t e  fo rm s ,  I can  f i n d  no e v i d e n c e .
Though we a r e  s t i l l  i n  i g n o r a n c e  of  t h e  t r u e  c a u s e  
u n d e r l y i n g  t h e  b l o o d - c h a n g e s ,  t h i s ,  f o r t u n a t e l y ,  does  n o t  
d e t r a c t  f ro m  t h e  c l i n i c a l  v a l u e  of  t h e  i n v e s t i g a t i o n .
W hile  i t  i s  on ly  i n  t h e  d e f i n i t e l y  i n f e c t i v e
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d i s e a s e s  t h a t  s t r i k i n g  chan g e s  a r e  fo u n d ,  i n  o t h e r  o a s e s  
t h e  c h a n g e s ,  t h o u g h  s l i g h t ,  may be  o f  g r e a t  im p o r t a n c e .
In  t h i s  l a t t e r  g ro u p  i t  i s  p a r t i c u l a r l y  i m p o r t a n t  t o  
compare r e p e a t e d  e x a m in a t io n s  i n  t h e  same c a s e ,  a s  even 
v e r y  s l i g h t  c h a n g e s ,  i f  t e n d i n g  i n  t h e  same d i r e c t i o n ,  
a r e  w o r th y  o f  n o t e .
I t  i s  h i g h l y  i m p o r t a n t  i n  t h i s ,  a s  i n  a l l  o t h e r  
m ethods  o f  c l i n i c a l  i n v e s t i g a t i o n ,  t h a t  t h e  p a t h o l o g i s t  be  
n o t  d i v o r c e d  f rom  t h e  c l i n i c i a n ,  a s  v a r i o u s  i n t e r c u r r e n t  
c o m p l i c a t i o n s  of  a  t e m p o r a r y  n a t u r e ,  su ch  a s  p l e u r i s y ,  o r  
h a e m o p t y s i s ,  i n  pu lm onary  t u b e r c u l o s i s ,  or m o d e ra te  
h aem o r rh ag e  i n  e n t e r i c  f e v e r ,  c a u s e  marked and sudden  
a l t e r a t i o n s  i n  t h e  e x i s t i n g  p r o p o r t i o n s  of t h e  v a r i o u s  
c e l l s ^ w h i c h  d i s a p p e a r  w i t h  t h e  s u b s id e n c e  o f  t h e  
c o m p l i c a t i o n s .
W ith  t h o s e  who d e c r y  t h i s  method on t h e  g round  t h a t  
t h e  . i n f o r m a t i o n  t o  be  g a i n e d  t h e r e f r o m  does  n o t  r e p a y  t h e  
t i m e  and l a b o u r  s p e n t  upon i t ,  I  a b s o l u t e l y  d i s a g r e e ,  a s  
i n  many of t h e  c a s e s  d i s c u s s e d ,  v a l u a b l e  i n f o r m a t i o n  was 
o b t a i n e d  a s  t o  p r o g r e s s  which would n o t  have  b e e n  o b t a i n e d  
f ro m  any  o t h e r  method o f  e x a m in a t io n  of  t h e  b l o o d .
By t h e  t e c h n i q u e  I  have  p r e v i o u s l y  d e s c r i b e d , a  com­
p l e t e  e x a m in a t io n  o f  t h e  b l o o d  can be  made i n  a b o u t  h a l f -  
a n - h o u r ,  a f t e r  a  l i t t l e  p r a c t i c e .  C o n s e q u e n t l y ,  t h e
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method c a n n o t  be  c o n s i d e r e d  t e d i o u s .  M oreover ,  no 
e l a b o r a t e  a p p a r a t u s  i s  r e q u i r e d  f o r  i t s  p e r f o r m a n c e ,  and 
t h e  t e c h n i q u e  i s  so s im p le  t h a t  i t  can e a s i l y  b e  c a r r i e d  
o u t ,  even  b y  t h e  b u s y  g e n e r a l  p r a c t i t i o n e r .
F i n a l l y ,  a l t h o u g h  t h e r e  s t i l l  r em a in  many a f f e c t i o n s  
i n  w h ich  t h e  r e s u l t s  a r e  l e s s  d e f i n i t e ,  and t h e r e  i s  much 
t o  b e  done b e f o r e  a  c o n c l u s i o n  can  be  come t o  a s  t o  i t s  
v a l u e  i n  t h e s e  c a s e s ,  t h e  v a l u e  o f  t h i s  method h a s  b e en  
p r o v e d  w i t h  r e g a r d  t o  t h e  i n f e c t i v e  d i s e a s e s ,  and  I  f e e l  
c o n v in c e d  t h a t  t h i s  i s  a  most i m p o r t a n t  a d d i t i o n  t o  our  
m ethods  o f  c l i n i c a l  e x a m in a t io n ,  and one w hich  w i l l  
become a s  much a  r o u t i n e  a s  i s  t h e  e n u m e r a t io n  o f  t h e  
t o t a l  l e u c o c y t e s .
Union H o s p i t a l ,
F i r  V a le ,
S h e f f i e l d .
1 5 t h  May 1913
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Addendum:
S in c e  t h e  summary of t h e  l i t e r a t u r e  of  t h i s  
s u b j e c t  was w r i t t e n ^ a  s h o r t  a r t i c l e  h a s  a p p e a r e d  i n  t h e  
B r i t i s h  M ed ica l  J o u r n a l  o f  3 rd  May, 1913,  by  J .  B. H, 
H o l r o y d , i n  w h ich  he g i v e s  t h e  r e s u l t s  o f  h i s  e x p e r i e n c e  
o f  A r n e th * s  m ethod i n  30 c a s e s  o f  p u lm onary  t u b e r c u l o s i s .  
H is  r e s u l t s  a r e  s i m i l a r  t o  t h o s e  d e t a i l e d  i n  t h i s  p a p e r ,  
and no new f a c t s  a r e  b r o u g h t  t o  l i g h t .
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